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THIS issue the contains se- 
ries technical, informative, and thought-pro- 
voking articles. The content each provides 
the basis: for discussion, application, and fur- 
ther development the field the profes- 
sional soil conservationist. This does not mean 
that each new fact scientific development al- 
ways originates laboratory the result 
well-planned field work. Practical farmer 
experiences along observations conser- 
vationists have also contributed much the 
success the soil conservation 

Conservationists need alert the ordi- 
nary happenings the land. Practical farmer 
experiences the field soil conservation are 
needed supplement research. These experi- 
ences often provide the key problem 
‘otherwise would remain unsolved. 
where the professional soil 


working cooperation with the farmer the 


land, can make practical contribution the 
science soil and water conservation. 

hoped that soil conservationists will pass 
along the their observations and 
findings; also their opinions viewpoints ex- 
others. The columns the Jour- 
NAL are open members the Society for 
comment and debate. 


Educational Drive Needed 


BLISS, Extension Agriculturist for the 
Iowa Extension Service, points out elsewhere 
the that the conservation program 
needs “educational and organizational drive 
get city people, schools— 
interested soil conservation.” The leadership 
for this task responsibility the Extension 
Service. But help needed counties and 
soil conservation districts, urban centers and 
schools, develop and organize effective 
educational program. 

Conservation education not entirely new 


term. considerable amount work. has al- 


been done this field state and 


eral agencies. addition—and important too 
—private concerns representing agriculture, in- 
dustry, commerce, the utilities, civic and pro- 
fessional groups, are almost daily releasing ex- 


conservation education materials. 


this has helpful properly emphasize the 
need for conservation. 

The number groups, and 
vate concerns that are becoming interested 
conservation increasing. This presents real 
problem. These groups should provided with 
the right kind information which they can 
build programs, otherwise efforts will not 
effective. 

Expert guidance and leadership based 
factual data and experience needed. The pro- 
fessional soil conservationist, working with lead- 
ers the field education, expected pro- 
vide the basic information. there- 
fore, overlook the fact that his 
ity major concern. 


More Than Technical Skill 


THE soil conservationist worthy ‘his pro- 
fession must have 
Proficiency techniques not enough. The 
science soil conservation demands more than 
technical skill. also requires acquaintance 
with what being done related fields, famili- 
arity with the way soil ‘conservation 
work relates the general welfare, and knowl- 
edge how the subject has developed through 
the ages. Knowing something about the thought 


given Proper use the land throughout his- 


torical time prerequisite the soil conserva- 
tionist’s full understanding his. sphere en- 
deavor. 

What did Xenophon, Theophrastus, Varro, 
Columella, Pliny, Vergil, and the ancients know 
about good husbandry and careful use the 
land? What did Jethro Tull, George Marsh, 


joy, McGee, and many early American 


writers contribute the science soil conserva- 
tion? 


(Continued page 98) 


THE ECOLOGICAL APPROACH 
LAND USE 


The Viewpoint 


DR. GRAHAM Chief the Biology Division 


the Soil Conservation Service, Washington, 
also author The Natural Principles Land 
Use and co-author The Land Renewed. 


PRESENTING the biologist’s point 
view, not intention insist that the 
biological aspect land use the most impor- 
tant. The essence the ecological approach 
that all pertinent aspects the subject con- 
sidered. Although one phase land use may 
sometimes loom larger than another, the in- 
terdependence all aspects the problem that 
significant. Man’s relation his environment 
—of which man himself inseparable 
complex, more the face modern 
civilization than ever before. must try 
see all phases this relationship. Certainly 
there are many factors that have important 
bearing the way man uses the land. 

Geographic position bears strongly upon land 
use, for with are associated soil type, climatic 
influences, vegetation, physiography, and other 
environmental features. early system 
rectangular surveying has given pattern 
square fields. farm the contour thus 
complicated because element our early 


GRAHAM 


history. Human culture has distinct bearing 
upon the use that made the land. The 
“Pennsylvania Dutch” refused sign agree- 
ments with the Government apply soil con- 
servation practices, not because they were not 
favor the practices, but because was against 
the belief morzs the people enter into 
such contracts. The beautiful pattern con- 
servation farming now conspicuous the land- 
scape southern Pennsylvania resulted because 
the Government yielded, not the “Pennsylvania 
Dutch.” Economic considerations are significant 
determining what must done with land. 
farmer cannot convert eroding cultivated slopes 
ket provide income from the sale live- 
stock wood products. Thus geographic, his- 
toric, economic factors influence 
the use make the land. 

But still another important factor— 
the biological ecological—that wish turn 
your attention. hope this asking you 
look briefly three relationships. They are: 
(1) The relation insect and bird 
strip cropping; (2) the relation between 
range condition and rodent numbers; and 


*This symposium, The Ecological Approach Land Use, was presented before the Amer- 
ican Academy Arts and Sciences, Boston, Massachusetts, May 1946, Biologist, Econo- 


mist, and Geographer. 


Conservationists will find each presentation challenging and stimulating. The authors have 
approached their subjects from the land point view. They have thoroughly explored land use 
capabilities, world population its relationship available land, and the economic pressure 


‘natural resources. 


the classification land according use capa- 
bilities guide toward environmental adjust- 
ment. The lantern slides will graphically ex- 
press much what wish say. 


The use strips clean-tilled crops alter- 
nating with strips thick-growing crops 
soil and water conservation practice that has 
been publicized become almost the sym- 
bol soil conservation. Like every other con- 
servation practice, has its biological aspects. 
Until these aspects are understood the soil con- 
without reservation. some places strip crop- 
ping has been questioned because increases 
damage from chinch bugs. These insects win- 
ter-over strips meadow other thick- 
growing vegetation, ready move the follow- 
ing season into the strip corn that adjacent 
the close-growing crop. 

There another angle the story, angle 
brought into focus land-use studies 
There, after careful evaluation, was learned 
that more small birds were nesting 
cropped fields than other fields. not 
know exactly why this so. know, how- 
ever, that fields composed alternating 
strips corn, small grain, and meadow, there 
were approximately twice many ground-nest- 
ing birds per acre non-stripped fields under 
otherwise apparently comparable conditions. Al- 
though some the birds—grasshopper spar- 
vesper sparrows, meadow-larks—are seed 
eaters, they feed their young almost exclusively 
upon insects. Therefore, they must exert ef- 

fect upon harmful insects such the chinch 
bug. Furthermore, other studies have shown that 
strip cropping increases the number preda- 
cious insects which feed upon plant-consuming 
insects. 

When conservation practice like strip crop- 
ping increases injurious insect, but the 
same time increases the enemies that species, 
one may reasonably ask: What the biological 


resultant forces generated the application 


the practice? The answer not hand. 


state the case illustrate problem the biol- 
ogy land use. Not only strip cropping, but 
hedges, field border plantings, cover crops, crop 
residue management, green manures, use new 
plants like kudzu (accused increasing white- 
fringed beetle Florida and Alabama), and 
many other soil and water conservation prac- 
tices appear have important biological aspects. 

are only beginning learn what they are, 
but the biological effects land-use measures 
now being recommended for soil and water con- 
servation must understood before can 
sure those measures are thoroughly sound. 


AND RANGE 


The management millions acres 
rangeland the western United States ma- 
jor agricultural endeavor affecting both the 
land and our national economy. has long 
been contended that inasmuch prairie dogs, 
ground squirrels, kangaroo rats, and jack rab- 
bits eat plants, they compete with cattle and 
sheep for range forage. The obvious course 
has been try exterminate the rabbits and 
rodents, that domestic livestock can eat the 
vegetation the wild animals would otherwise 
consume. Large sums money have been spent 
the Federal Government, States, and local 
agencies attempts eliminate range rodents. 
The result has not always been improvement 
the range, for poor range often continues its. 
poor condition even where most the rodents 
have been eliminated. The reason seems 
that the rodents are not the cause, but the result, 
poor range condition, which turn due 
primarily overgrazing livestock. 

Let look specific example rangeland 
eastern Oregon. The condition this range 
varies from place place. Like other types 
range, the vegetation this area has responded 
use, and can classified into four condi- 
tions—depending chiefly the dominant plant 
species—as shown Table 

The grasses most abundant when range 
this type excellent condition are bunchgrass 
(Agropyron spicatum), Idaho fescue (Festuce 


(As generalized for bunch- 
range eastern Oregon). 


Accel- Est. Acres Rodent and 
erated 
Condition Composition Erosion Month Numbers 
Grasses 95% 
Excellent Weeds One Occasional 
Grasses 60% One and 
Good Weeds 40% None Few 
Grasses 30% 
Fair Weeds 70% Slight Common 
Grasses 10% 
Poor Weeds 90% Twelve Abundant 


Severe 


grass (Poa secunda) and Nevada bluegrass 
(Poa The most common weeds ate 
snakeweed (Gutierrezia sarothrae), cheatgrass 
(Bromus balsamroot (Balsamorhiza 
sp.), (Achillea lanulosa), and annual 


fescues (Festuca spp.). There are several things 


about Table that should noted. First all, 
excellent condition represents very 
type vegetation relatively stable under pre- 
vailing climatic conditions. The more heavily 
the range grazed beyond the point safe use, 
lower the scale progresses, with 
becoming more and more abundant. Degree 
erosion can correlated with range condition, 
most severe erosion usually occurring where the 
range poorest. The number cattle the range 
will support also shows direct relationship 
range condition. 

From the standpoint the biologist, sig- 
nificant that there exists direct correlation be- 
tween range condition and the occurrence 
many species rodents. Excellent range with 
high percentage perennial grasses generally 
supports relatively few.rodents. Poor range, with 
many weedy plants, usually supports great 
many rodents well large numbers jack 
rabbits. This seems generally true, and 
find Vorhies and Taylor, University 
zona Technical Bulletin 86, writing 1940 
follows: 


“As the grazing range deteriorates, va- 
tious parts the Southwest, brush and small 


trees cholla cactus and prickly pear tend 
increase. The superior perennial grasses 


merous weeds become abundant cotton- 

tails, cotton rats, meadow mice, harvest mice, 
and other species characteristic thick grass 
decrease, and jack rabbits, kangaroo 

rats, prairie dogs, ground squirrels, and wood 
rats tend increase.” 

therefore seems evident that attempts 
improve the range poisoning otherwise 
eliminating rabbits and rodents may well place 
the cart before the horse. The real solution 
the rodent problem more likely rests range 
improvement. Reducing the number live- 
stock, properly distributing stock watering fa- 
cilities, and other range management methods 
will tend change poor range fair, fair 
good, and good excellent. With such change 
the more desirable grasses will appear and there 
will tendency reduce erosion, ultimately 
increase livestock carrying capacity, and reduce 
the number rodents and rabbits. The 
the rodent problem, then, suggested 
biological approach, change the environ- 
the condition the range. 


CLASSIFICATION 

One the essential laws biology that 
organism must adapted the conditions 
under which occurs cannot survive. This 
not bring our land operations into adjustment 
with physical land conditions can neither pre- 
serve the soil basic resource use profit- 
ably. need guides for the use the land, 
that know how every parcel ‘should 
used accordance with its capacity for use. 
Based upon soil factors, slope, degree ero- 
sion, and climate, simple classification land 
according its suitability for use has been de- 
veloped. shown Table and divides all 
land into eight classes. 

the United States there are more than 
billion acres designated land farms. Esti- 
mates the Soil Conservation Service indicate 
that this acreage about 475 million acres are 
suitable for cultivation. This land placed 


Classes II; and III. Some seventy million 
acres are Class 170 million acres are 
Class II, and 235 million acres are Class III. 
There are nearly million acres Class 
land, suited for limited cultivation. Land not 
suited crops but suitable for grass trees— 
Classes VI, and VII—total about 440 mil- 
lion acres. Finally there are some million 
acres Class VIII land suited only for wild- 
and recreation. The land not farms— 
some 860 million acres—has not been classified 
according use capability. 


Lanp For CULTIVATION 


Very good land that can cultivated safely 
with ordinary good farming methods. 
nearly level and easily worked. Some areas 
need clearing, water management, fer- 
tilizing. Usually there little ero- 
sion. 
Good land that can cultivated safely with 
easily applied practices, such contouring, 
protective cover crops, and simple water- 
management operations. 
ments are rotations and fertilizing. Mod- 
erate erosion is common. 

good land can cultivated 
safely with such intensive treatments ter- 
racing and strip cropping. Water manage- 
ment often required 
mon requirements are crop rotations, cover 
crops, and fertilizing. Usually there mod- 


erate severe erosion. 


Fairly good land that best suited pas- 
ture and hay but can cultivated occasion- 
ally—usually not more than one year six. 
some areas, especially those low rain- 
fall, selected land may cultivated more 
than one year adequately protected. When 
must 


CLASS II: 


CLASS 


Nor Surrep ror 
Suited for grazing forestry with slight 
limitations; needs only ordinary good 

Management. 

Suited for grazing forestry with minor 

limitations; needs protective measures. 

Suited for grazing forestry with major 

limitations; needs extreme care prevent 

erosion destructive burning, over- 
come other 

CLASS VIII:Suited only for wildlife recreation. This 

usually steep, rough, stony, sandy, 

wet, highly erodible. 


This idea classifying land according its 
suitability for use fundamentally ecological 
one. identifies land types with view toward 


CLASS 


CLASS VII: 


areas. 


bringing man into better balance with the en- 
vironment which lives. guides us- 
ing land that can produce adapted crops 
greatest amount without causing deteriora- 
tion the soil, thus preserving suitable envi- 
ronment. 

the biologist’s point view note- 
worthy that this classification 
for every kind land. steep, rough, 
stony, sandy, wet land may have recreational 
value produce wildlife crop. Much wet 
land, fact, highly productive special 
crops such muskrats and waterfowl. Although 
other classes land support wildlife, sometimes 
abundantly, patches Class VIII land make 
ideal havens pheasants, raccoons, and 
other useful wild animals. Recognition and 
treatment such lands assures yields wild- 
life, and gives wildlife production, along 
the production timber, livestock, and 
vated crops, its rightful place among the major 
types land use. 


CoNCLUSION 


The contribution the biologist land use 
hinted at, though means elaborated 
upon, the examples given. Strip cropping 
its influence upon insects and birds exemplifies 
the importance looking biological evalua- 
tion land-use practices such practices are 


thoroughly understood and unreservedly 


land operators. The place 


rodent control range management illustrates 
the necessity understanding the relationship 
between wild animals and the condition land 
results from use. The concept land clas- 


sification according capability for use shows 
the integration ecological 
phases along with other technical aspects land 
management. Such examples illustrate the fun- 
damental importance biological considerations 
the use and care land, and indicate that 
the biologist ecologist occupies 
place along with the geographer, so- 
ciologist, economist, and other professional ex- 
perts whose work relates one way another 
use and management the land. 


The Economist’s View Land Use 


DR. HARRIS, the Littauer School, Harvard 
University, one the country’s leading economists. 
His work well known among his professional col- 
leagues and his opinions are valued both govern- 
ment and business. 


BOTH DR. ACKERMAN and Dr. Graham, 
whose discussions saw preliminary form, 
show clearly that there has been much wastage 
our land resources and particular lament- 
able but presentable degree soil erosion. The 
loss top soil.can recouped only with the 
passage many centuries. They have demon- 
strated also that planning for land use can make 
important contribution toward improved 
balance man and available land re- 

The economist obviously interested these 
problems, and although the biologist and the 
geographer can make important contributions 
the solution these problems, the economist, 
too, has responsibility. They all must work 
together with others—e. g., the political scien- 


The source much our difficulties the 
unsatisfactory time use our resources. The 
cotton farmer, unmindful the rights and in- 
terests future generations the use top 
soil, takes what can out the soil and moves 
on. leaves trail abandoned land, raped 
land, moves from Carolina 


Georgia Mississippi Oklahoma, and 
finally Texas and California. Similarly the 
oil man, pressed million automobile own- 
ers, takes the oil from the earth manner, 


however profligate, which will yield him the 


highest profit. He, too, unmindful the 


need oil for his grandchildren, and indifferent 


dollars gallon; and not concerned that 
today’s jaunt Nigeria may the expense 
tomorrow’s defense his country. 


SEYMOUR HARRIS 


formulate time pattern for the use 
our natural resources requires answers some 
questions. How the present gen- 
eration asked give future genera- 
tions? Are taking undue share lum- 
ber, oil, iron and steel, topsoil, Are 
exploiting our resources manner which can 
only detrimental John Jones born 1950? 
Just before the war the United States, with 
population about two-thirds the 
had reserve iron but tons per 
capita, compared with tons per 
new automobiles per year under these circum- 
stances? 

Our planners should have blue print for 25, 
50, and perhaps even 100 years. clearly have 
responsibility plan for the next 
vears, and many would say for 100 years. 
should make the best possible estimate our 


alternative uses and between present and fu- 
ture uses. shall indeed have rely 
guesses informed guesses population, 
age distribution, effects new resources and 
improved technology, and the like. But im- 
perfect blueprint better than none all. In- 
sofar this planning can cross national bound- 
aries much the better. not want 


charged with robbing our grandchildren and 
great-grandchildren their national heritage, 
had better get busy. 

cannot get first base planning the 
use today’s resources, can expect much 
planning the future allocation re- 
sources? Our practice allowing the individ- 
ual, out for personal gain, misuse economic 
resources, set business enterprise, etc., 
manner that increases his profits but reduces 


net gains for society, short-sighted and un- 


intelligent. (The economist would say that 


such instances there net marginal private gain 
but net marginal social loss.) example 
this costly planlessness the British industrial 
movement from and then back 
again The loss terms additional 
congestion, extra cost social services, vul- 
nerability attack, can scarcely overesti- 
mated. Britain today, however, there much 
evidence that the British are determined bridle 
the selfishness those who act exclusively 
private gains. 

The Malthusian spectre overpopulation 
economic resources longer stalks 
us. According the Malthusians, the tendency 
population grow excessively would cor- 
rected starvation and losses due war. Ac- 
tually, events have not borne out these gloomy 
forebodings: have had both large rises 
population and phenomenal gains our stand- 
ards living. the period from the Civil War 
World War our national income rose 


about times; and our per capita income, 


Apparently, for the present any rate, 
this country has solved the problem the rela- 
tion man his natural resources—we had 
this large rise despite large decline the 
death rate and very large rise population. 
Our Number One economic problem seems 
one providing demand for the goods pro- 
duced, not the Malthusian problem supply. 
keep demand sufficiently seems increas- 
ingly difficult, given the rapid technological 
gains, yield employment for all who wish 
work. Our $150 billion income today requires 
quired 150 million workers; and the year 
2000, good guess would million 
workers. 

Our problem not alone then the pressure 
resources but also the support demand. 
underwrite demand, say through public mea- 
sures, increase the pressure our limited 
resources. live and work today but deny our 
children their fair share jobs and goods. 
What the solution this dilemma? better 
husbanding resources clearly required. 

may have learn take our gains 


manner which results less depletion the 
soil—our gains productivity can taken in- 
creasingly leisure; and non-material goods: 
education, health, services. that manner, 
shall provide fuller life, acceptable distri- 
bution available work, and shall exclude ex- 
cessive use our natural resources. full em- 
ployment program which requires excessive 
use our resources may, over long period 
time, prove boomerang. 

seem have solved our problem, the 
world whole clearly has not. comparison 
income and population figures, any rate, 
suggests this conclusion. Prior the war, the 
United Kingdom, the United States, and Ger- 
many had per cent the world’s income, 
and about per cent the world’s population. 
Or, more graphic, the United States per 
capita annual income was times large 
India’s and almost times that China’s, 
which was dollars per head. India and China 
had about one-half the world’s population, and 
‘only per cent the world’s income. 

Clearly there are too many people for the re- 
sources available large part the world. 
The obvious solution either reduce the pop- 
ulation, increase the resources. Other pa- 
pers this symposium have offered various 
proposals make the resources further. Pro- 
vision human food through the intermediary 
animal husbandry frequently wasteful and, 
Dr. Ackerman observes, there are religious 
well other objections this practice. all 
the good advice offered the other participants 
and indeed also the Food and Agriculture 
Organization are followed, then shall have 
better use soil and more food made available. 

Yet are faced with two horns dilem- 
ma. Many are concerned not only over the in- 
adequacies supplies; but also over the ex- 
cesses. Experts tell that there scarcely 
agricultural crop which does not promise ex- 
cesses within few years—that oversupply 
the sense that price not had 
the farmer. expected incomes, too much 
will produced fair return the 
tens millions farmers. And this world 


with per capita income $150 less and with 
most inadequate diets for the masses. have 
the world starvation and excesses one and 
the same time! This important problem 
the study land use. 

How are ‘to deal with the problem ex- 
cess? popular prescription increase world 
income; and higher incomes there will 
plenty demand take off the market what 
produced the farmers, and profitable 
prices. The point that technology advances 
too rapidly, given the relative immobility the 
farmer. Despite falling prices and declining 
profits associated with expanding output, the 
farmer sticks his farm, refusing change his 
pattern life. Not enough farmers move from 
the farm the city. 

The farm problem this country, for exam- 
ple, explained small part the exces- 
sive numbers the farms. Despite net move- 
ment from farm non-farm areas mil- 
lions the years ending 1944, and despite 
reduction the working population engaged 
agriculture from per cent 1890-91 
per cent 1944, the average net income per 
worker engaged agriculture 1940 was $531 
and 1944, $1,456, compared with $1,273 
and $2,360 for the industrial workers these 
years, respectively. 

Another proposal industrialize the agri- 
cultural countries. common knowledge that 
industrial countries have higher standards 
living than non-industrial countries. China, 
India, Eastern Europe, and Latin America, for 
example, there strong disposition raise 
the standard living through greater em- 
phasis manufacturing. proposed that 
foreign capital imported, that tariffs im- 
posed, and that excess population moved 
from the farms the cities. Undoubtedly, the 
income non-industrial countries may in- 
creased through diversion resources into 
manufacturing. part the gains may asso- 
ciated with the greater effectiveness men 
working with machines industry than ag- 
riculture, with without machines. part the 
gains are ascribed the better supply- 


demand relationship for manufactured products 
than for food and raw With more 
production manufacturing the expense 
agriculture, the new participants industry 
will gain. And are have improved 
world situation, then there must new bal- 
ance between the increased output manufac- 
tuted goods and services the one hand, and 
the increased output agricultural products. 
The former should rise sufficiently provide 
the demand for raw materials and food which 
assures reasonable prices; and yet should not 
resources too rapid movement away from 
the farms and inadequate production basic 
raw materials. 


better balance between agricultural and in- 
dustrial output indeed desired; and increased 
industrialization agricultural countries should 
help improve matters. Perhaps the $70 billion 
foreign capital (the sum estimated one 
research organization required the next 
years and which almost certainly will not 
forthcoming) would help these countries in- 
dustrialize and make better use their soil. 
Against this should set, however, the danger 
still greater pressures national resources 
today vis vis tomorrow; and cannot afford 
leave out account the rapid gains popu- 
lation the areas which now seek both indus- 
trialization and foreign help. not the net 
‘effect these measures, which commonly 
hoped would bring about better distribution 


worldly goods, then likely merely that 


larger proportion income would 
poorer countries? And since population would 
respond the rise goods, effects standards 
would not favorable. may well poorer 
result these measures; but the poor may 
not become richer. Perhaps the rapid rate 
population growth many parts the world 
the most important single cause wasteful 


land use today; and not until that problem 


solved, can there much hope for improve- 
ment the poorer countries! 

should not, furthermore, leave out ac- 
count the effects these proposed policies 


the industrial countries. agricultural coun- 
tries move populations into cities and build fac- 
tories, the old industrial countries lose ground. 
They lose markets; sell low prices, with 
unfavorable effects standards; and they are 
frequently forced increase their use land 
for agriculture. 

Great Britain’s history case point. Her 
economic difficulties are associated small 
part with increased industrialization elsewhere. 
1870, she accounted for per cent the 
world’s manufacturing production; 1936-38, 
only 9.2 per cent. part, her losses are asso- 
ciated with the rapid advances manufacturing 
abroad which was expected. Nevertheless, 
there can doubt but that there has been 
deterioration her competitive position which 
has brought her serious economic and political 
difficulties. 

And New England case point close 
hand. Numbers employed the manufacturing 
industries the Boston area declined per 
cent the years preceding the outbreak 


World War and the average loss per decade 
over years the number New England’s 
factory earners was 12.3 per cent. New England 
has clearly been losing ground relative the 
rest the country. New England now buys 
much more than she sells, the excess being 
financed largely through returns past invest- 
ment and new borrowings. long the posi- 
tion the capitalist and rentier precarious, 
the position New England will precarious: 
with poor land, with large and insistent demand 
for food and raw materials and with declining 
manufacturing (and export) industry New Eng- 
land’s position will continue uncertain. 

short, the problem land use not mere- 
one better current utilization land. 
necessary consider the distribution use be- 
tween today and tomorrow; relative employment 
and output and industry; the 
relation between income and demand the one 
hand, and production from land the other; 
and finally the relation between population 
growth and land use. 


The Geographic Meaning Ecological 


Land Use 


DR. ACKERMAN the staff Harvard Uni- 
versity’s Department Geology and Geography. 
noted for his work geography and climatology 
and during the war served with the Office Stra- 
tegic Services. 


THE MOST significant phase the eco- 
land use problem that cultivation 
agriculture, for the greater part our food 
produced cultivated fields. post-war events 
have proven, the food problem world prob- 
therefore should like direct attention 
the character cultivation agriculture the 
world whole. 

the United States, examples both 
good land use and poor land use are found 
elsewhere the world. show that are not 
hoping for the impossible proposing wide- 
spread changes land use, shall commence 


with example good cultivation the 


one our southern neighbors. 

February, 1946 visited Cuba. part 
that visit one day looked over sugar-cane 
field. was beautiful field, with ten-foot 
canes thickly set that man could not walk 
through them. was particularly interested 
because was just the sort land that, 
have had much difficulty with this country 
last twenty years—with rolling sur- 
face, heavy soil, subject intensive rains for 
part the year, and drought for the remain- 
der. The same type land our southeastern 
states almost without exception shows the effects 
harmful erosion one degree another. 
Fields this sort our Southeast have little 
true topsoil remaining, and are constantly 
need heavy fertilization. Yet this Cuban field, 
which was means unique the island, had 
two-foot layer black humus-enriched soil, 
and showed not the slightest sign erosion. 
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had produced heavy cane crops 


for thirty years without the addition ounce 


artificial fertilizer, according the farmer 
who managed it. The secret lies the cane- 
harvesting practices which prevail the area, 
accidental though they may be. that same 
clearing stood knee-deep debris from cane 
cutting. was composed otherwise useless 
leaves, lopped from the canes they were mown 
and strewn evenly over the clearing. was 
perfect mulch protect the topsoil from erod- 
ing and excellent raw material for 
adding the organic matter the soil. 
agronomist could prescribe very little more. 

ecological land use. produces high- 
yielding crop which furnishes staple commod- 
ity among world foods. Many other soil-con- 
serving crops, the contrary, not yield 
staples. Near maximum production has been 
maintained, and can maintained indefinitely 
that field without physical deterioration 
the soil. other words, the land stable. 
There has been minimum dependence upon 
outside sources for plant nutrients, maximum 
dependence the natural fertility-forming pro- 
cesses the soil. For the future this last may 
one the most significant parts the eco- 
logical method, shall try prove later. 
Finally, farming the area relatively simple 
process—without elaborate preparation, under- 
standable even illiterate peon. 

Sugar cane, course, cannot grown every- 
where; and few would wish nour- 
ished exclusively, even throve Siberia 
New England. Nevertheless, the same prin- 

ciples land management had been applied 
all the agricultural lands the world, there 
would less talk food problems, fewer fears 


famine, and books The Rape the 
Earth. But, others before have shown 
very clearly, only minority the world’s 
vated lands have been treated. the con- 
trary, many show the effects neglect, igno- 
rance and misfortune alarming degree. 
Someday very soon millions other farmers 
will have what the Cuban cane-farmer has 
done When attempted, this will 
really revolutionary development which has 
many geographic implications. 

the methods, resistances establishment, and 
results ecological land use will differ great 
deal for the numerous regions the world. The 
foreseeable effects are likely quite startling 
some places, and entirely negligible others. 
addition the universal ecologi- 
cal land use raises some inter-regional problems 
which may rise disturb politicians, economists, 
and plain citizens for long time. 
education, large-scale engineering, and world- 
wide integration crop-production may in- 
volved. 

There time here describe these manifold 
regional differences only broad and rough 
classification. have chosen five natural types 
agricultural land within which the possibili- 
ties ecological land use should concern 
most. They are: The humid middle latitude 
lands which live (e.g. Eastern North 
America and Western Europe). They are inter- 
esting not only because our selfish preoccupa- 
tion with them, but because they have been the 
major food and raw material deficit areas 
normal world trade. The semi-arid sub- 
humid cereal-growing lands, which have sup- 
plied share world grain production dispro- 
portionate their resident population (like the 
Great Plains). The humid subtropics (South- 
eastern United States and China). The sea- 
sonally dry tropics (wet-and-dry low latitudes) 
(India). The rainy low latitudes (Brazil, 
Central Africa). The third and fourth types 
(humid subtropics and the seasonally dry trop- 
ics) are interest the generally most 
productive the earth’s agricultural areas, and 


the last, the fifth type, for its 
tentialities. (See map, center spread, pages 78- 
79.) 

For each these five land types should 
suggest the answers three pertinent ques- 
tions: (1) How seriously the prevailing land 
use practices depart from the principles illus- 
trated the Cuban cane-farm? (2) Then: 
will economic necessity and cultural habits per- 
mit the institution ecological use locally? 
And last: (3) what dislocations might the adop- 
tion ecological land use cause world food 
and raw material supplies? 

spite the example with which chose 
begin this discussion, ecological land use 
been best worked out for the humid middle 
latitude lands, particularly western countries. 
comparatively low natural susceptibility 
erosion, the suitability many sections for- 
age and fodder production, and the important 
position animals the economy all 
have contributed relatively stable land re- 
source, dense population notwithstanding. 
Paternal governments and high rate literacy 


helped. Yet there are lands this classi- 


fication which are not yet stable. Sloping culti- 
vated lands midwestern United States, 
southeastern Europe, and European Russia are 
either deteriorating have reached state 
low productivity. They probably can treated 
ecological fashion only there definite 
curtailment grain acreage the affected re- 
gions. But all them form only minor part 
the millions acres intensively farmed 
which fall within this class. The humid 
middle latitude lands are well 
ecological management, and there are few in- 
herent difficulties hinder further progress. 
The greatest single avenue for improvement 
probably lies more widespread adoption 
humus-building cultivation, and less 
commercial mineral fertilizers. 

But these areas, spite their past power 
for disturbing the world’s peace, are far less 
important feeding, clothing, and otherwise 
supplying the earth’s inhabitants than two 
the other land types. There are many more 
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mouths fed elsewhere, the following 
table indicates: 


GENERAL RELATIONSHIP THE PRINCIPAL 
WHOLE 


Per cent Per cent 
World Land Area 

low lati 
100 100 


Furthermore, many residents the humid 
middle latitydes depend heavily upon the pro- 
duction other areas for food and materials. 
The adaptability the other four land types 
system productive stability therefore 
direct interest those who live those favored 
areas, well the remaining three-fourths 
the world’s residents. 

The two land types which bear major share 
the burden providing for people are the 
humid and the seasonally dry tropics. 
India supplied with nearly all receives 


one, Japan and China the other. Ninety 


cent the world’s most important textile fibre, 
cotton, also comes from them; they supply ma- 
jor part the world’s sugar; and they are the 
sole major sources for many minor products, 
like tea, coffee, silk, jute, vegetable oils, and 
others. 

True ecological ‘land use the exception 
within these areas, although some sections have 


physical stability. Any unlevel land here, how- 


ever gentle the slope, naturally highly suscep- 
tible rapid water erosion when placed under 
Anyone familiar with the exposed 
subsoil, the gullies and muddy streams the 
Virginia hills Carolina Piedmont has seen 
picture which illustrates conditions similar 
situations elsewhere. Men generally have not 
succeeded adapting their farming and other 
land utilization the exacting demands those 
environments. The scenes recorded the South 
photographers our Soil Conservation Serv- 
ice are repeated over and over again within these 


land Latin America, Africa, India, 
and China, wherever commercial expansion 
population pressure tempted men into cultiva- 
tion the susceptible lands. Although one 
knows exactly, probably more than third 
the soils these areas are physically declining 
resource destined for destruction sterility 
under present management methods. There 
still too much grain grown, and too many other 
open field crops. 

For the lands these within regions 
moderate population the transition ecological 
management will not attended any great 
difficulties. matter reducing the acreage 
crops like cotton and corn, having less bare 
land and substituting soil conserving plants. 
But for the enormously overloaded lands In- 
dia and China the obstacles are tremendous. 


There not simply question educating 


new methods, acceptance temporarily 


reduced income farmers. one pro- 
ducing enough food today keep ahead 
tomorrow’s famine. Ecological land use cannot 
practiced China until the whole economy 
produce enough without the aid the dete- 
riorating lands. Even then the consumption 
mineral fertilizers will always relatively high, 
for the dominant rice culture nothing more 
than kind soilless cultivation, where input 
(of fertilizer) must balance output (of grain). 

India there even less hope solution. 


the keys the conservational situation 


lies the great population cattle, used and 
useless, which press closely the fodder sup- 
ply that there said comparatively little 


organic matter return the soil. Even 


used fuel, because pasture takes land 
which trees scrub might grow. These millions 
unneeded cattle are tolerated because 
religious tabu, deeply rooted the feeling 
many about the truth Christianity. 
Yet there can ecological land use 
until this, well number less arresting 
problems, solved. How does soil conserva- 


tion advocate deal with religion? fear that 


successful prosecution can only very ex- 
tended process, matter what the method 
attack. 

The remaining two land types, the rainy low 
latitudes and the dry lands, are interesting 
opposite ways—one for its future, and the other 
for its past. The dry lands have long history 
past productivity under cultivation, while the 
tropics have unmeasured potential. 

For the dry lands experience has given brief 
but clear answers. Only three forms land use 
fit the ecological requirements for most parts 
the area, carefully grazing 
lands, tree and shrub crops, and irrigated culti- 


vation. Dry farming annual grains and 


umes should occupy much less prominent place 
land use than now does. very definite 

curtailment the world’s grain acreage would 
place ecological use were applied these 
regions. the end curtailment will have 
take place, only the total destruction 
many dry-farmed lands. Northwestern China 
already has Exhibit for those interested the 
end-product—a desert which once was cultivated 
land. But here again economic necessity will 
make the transition exceedingly difficult some 
the hardest-pressed areas. What will the 
land use manager with the millions people 
who cannot supported immediately the 
land North China the Mediterranean, once 
ecological use instituted? 

answer might be—encourage the estab- 
lishment more cultivation the rainy tropics. 
That possibility, for they offer some strik- 
ing examples intensive and long continued 
cultivation, like Java. shall pass over the prob- 
lems sanitation and health, which are still 
important, but nearer solution than thought 
possible few years ago. But cultivation the 
tainy tropics also must approached with 
good deal caution nonetheless. Usable soils 
are often highly erodible under the heavy rains 
—destruction being matter days and weeks, 
rather than months and years, 
Most important all the very high demands 
for fertilizers which characterize these lands un- 
der cultivation. The supplying nitrate 


gen fixation), but the provision potash, and 


especially phosphate may very well 


consideration. Many soils the rainy tropics 
have the quality fixing is, 
even applied phosphate chemical 
combinations the soil which make unavail- 
able growing plants. Only very heavy ap- 
plication overcomes this quality. 

This one item, provision adequate potash 
and phosphate, should make think twice 
about any conscious extension cultivation 
the unused rainy tropics. There may come 
day when those two minerals are the most criti- 
cal elements the world productive organiza- 
tion. certainly will come not succeed 
extraction both from sea water. The 
known landmined supplies are quite limited; 
have not yet commenced use them the 
quantity which they will demanded short- 
ly; and have not yet succeeded operating our 
cultivation with closed potash phosphate 
cycle. world-planned ecological land utiliza- 
tion therefore will give careful attention the 
use these minerals. 

ever come the day when, through 
United Nations other means, attempt 
plan land utilization world-wide basis, 
shall face some problems which will tax the in- 
itiative, energy, and ingenuity the best among 
us. Unfortunately, accidental conformity 
ecological principles, like the Cuban cane farm, 
have been all too infrequent the history 
world cultivation. Only planned utilization can 
bring about universal conformity. The bureau, 
legislative assembly, individual charged 
with the responsibility putting the principles 
into widespread practice will have task in- 
finite complexity. involves such things the 
resettlement tens millions people; the 
education hundreds millions; the neutral- 
izing religious beliefs; the establishment 
whole modern transportation systems; pains- 
taking worldwide search for deposits 
minerals; and careful planning substitute 
production for the lands withdrawn from use, 

(Continued page 76) 


Special Equipment Needed for 
Stubble Mulch Farming? 


MR. SAMSEL supervisor the Educational 
Division the Case Company, Racine, Wis- 
consin. This article presents his experiences with 
equipment that may used stubble mulch 
farming. 


DURING THE past few years has been 
privilege observe stubble mulch farming 
procedures several western states and one 
Canadian Province. have also studied rather 
carefully the results expefiment station tests 
and have talked numerous government proj- 
ect supervisors and farmers this subject. 

From the standpoint soil and moisture con- 
servation and maintenance yields, con- 
vinced that stubble mulch farming has place 
Great Plains agriculture and possibly that 
other regions. I’m not sure that much the 
specialized equipment now being tried will prove 
more desirable for stubble mluch crop resi- 
due farming than the more ordinary machines 
now found common use and which are readily 
adapted the various operations being advo- 
cated. 
Most speaking stubble mulch 
farming think weed control, prepara- 
tion, seeding, row crop planting and cultivating 
—not just tilling the soil. So, number pieces 
equipment are considered. Let’s first 
consider machines for tillage. 

Most everyone acquainted with mold- 
board plow. had heard from Soil Conserva- 
tion Service men that the plow could readily 
converted mulch tillage unit. Last summer 
with the help Soil Conservation District 
Commissioner Montana, 4-bottom plow was 
operated heavy stubble residue. The only 
adaptation required was removal the mold 
boards and bracing the shares against the 
landside. The following was observed: 

The plow could operated normal plow- 
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ing depths desired. The pitch the shares 
stirred the soil more than the flat blades many 
specialized tillage tools. good cover stand- 
ing residue was left the surface. The stirring 
lifting action the shares appeared effect 
unusually good weed kill, especially the shal- 
lower depths. The draft was considerably less 
without the moldboards. fact, our tractor 
could have readily handled eight bottoms. 

has been privilege see the perform- 
ance number specialized blade tools, 
some tractor mounted and some pull behind. 
Most these machines their work well, but 
see little advantage their use over 
adapted moldboard plow, especially where nor- 
mal plow depth tillage may required. 

Blade tools may have some advantages 
keeping down weeds and maintaining the stub- 
ble covering where repeated operations are 
quired between harvest and seeding the next 
low depths, exceptionally wide units can 
drawn fast tractor speeds for quick coverage 
large fields. After the land has once been 
tilled, however, with whatever equipment might 


much summer fallowing machine can found 
than the rod weeder, except stony soils. 

The weeder proved its worth years ago 
the summer fallow areas the Northwest. 
drags weed roots toward the surface and main- 
tains the crop residue covering. I’m sorry was 
necessary use that phrase, “except stony 
soils present problems the op- 
eration any kind equipment. 

The one-way disk plow cylinder plow was 
born near that section the country once re- 
ferred the “Dust Bowl.” the rose pin- 
ning that accompanied and followed those dusty 
years, the one-way was not slighted. Yet, you 


conventional disk plow operating heavy stubble. slower working speed leaves more stubble 


can find fields that have been worked year after 
year with the one-way without loss yield and 
without appreciable soil. blowing. Like any other 
machine, the one-way certain amount 
judgment its use. Then, too, there are 
different types one-way plows. 

The modern one-way with large wide spaced 
disks does not pulverize most soils any more 
than moldboard plow blade sweep tiller. 
The one-way does mix portion the surface 
residue with the soil. heavy stubble, partial 
covering the residue not objectionable. Re- 
peated operations with the one-way will, 
course, eventually bury stubble residues. The 
conventional field cultivator (duck foot) rod 
weeder should probably used for stubble 
mulch summer fallowing after first plowing with 
the one-way. 

Saskatchewan, they found that the use 
shallow cupped disks and reduced traveling 
speeds with the one-way disk plows materially 
helped preserving stubble cover. 


Another adaptable stubble mulch tillage tool 


the surface. 


found use many western farms the lister 
Merely remove the lister bottoms and 
attach sweeps blades suitable cutting 
width. Many such attachable blades are 
the market soon will be. 

Bare plowed fallow usually packed 
firmed some manner before seeding row 
planting. Common tools used are the disk 
spike harrow, both. Stubble mulch tilled 
fields often some sort firming too, 
final seed bed preparation. Obviously the disk 
harrow spike tooth won’t 
wind resisting clods and bunch chop the 


residue. 


Quite number specialized packing tools 


for stubble mulch have been devised. Some are 
large diameter “V” shaped wheels spaced 
common axle shaft. Others are designed sim- 
ulate animal hoofs. Soil conservationists have 
discovered ideal packing tool, however, 
machine long known farmers the East and 
Midwest—the rotary hoe. make ideal 
“treader” stubble mulch packer, you merely 
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pull the rotary hoe backwards. The hoe wheel 
fingers press through the trash into the soil with 
positive firming action. Weights can added 
the hoe units needed. Rotary hoe sections 
can pulled behind tillage machines seeders 

Some attempts have been made build spe- 
cial stubble mulch drills seeders, some with 
duck foot openers, some with combination flat 
disk and moldboard type opener. The ability 
these machines the work intended 
not questioned. Whether such specialized seed- 


are needed questioned. 
summer fallow (alternate year cropping) 


areas, especially spring wheat regions, the stub- 


ble pretty well broken seeding time. 
Standard disk drills will usually effectively pene- 
trate the mulch without clogging. Most stand- 
ard drills can fitted with semi-furrow openers 
spaced twelve more inches apart, allow 
ample clearance for trash. These openers spread 


the seed four-inch rows. This means that the 
space between rows need more than eight 
inches—an important consideration control- 
ling weed growth between rows. 

Western Canada favorite seeding ma- 
chine for mulch covered fields the one-way 


disk plow with seeding attachment. The large 


disks cut positively through the surface residue. 
The seed can guided through ribbon tubes 
the disk marker scattered broadcast just 
back the disks for thick stands discourage 
weed growth. The use “treader” behind 
the one-way firms the soil for 
tion the seed. 

Some have thought especially built row crop 
planters needed for stubble much farming 
and have spent considerable time the at- 
tempted design specialized machines. 
speaking surface planters. Lister planters 
have always operated successfully trashy 


ground.) This spring group tried out 


This 24-6 plain high wheel drill 12-12 semi-deep furrow converted machine has 


ample 


clearance for the stubble residue pass between the openers. 
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standard row planter residue cov- 
ered field. The only change from regular equip- 
ment was the use single disk furrow openers. 
Planter manufacturers have had such openers 
available optional equipment with runner 
planters for many years. 

The sharp disk openers cut through the stub- 
ble residue without difficulty. The unevenness 
the residue, however, made impossible 
plant all the corn even depth and firm, 
moist reasoned that this could ac- 
complished pushing the residue one side 
ahead the planter opener. 

Our tractor was all purpose model with 
mounted row cultivator available. removed 
all the cultivator shovels and standard and in- 
stalled each row unit set large 16-inch 
disk The disks were set just deeply 
enough scrape away the stubble where each 
planter runner was operate. planter 
runner would then operate the shallow 
row provided. And surface planted corn 
stubble residue using only equipment which 
the land owner was likely have could read- 
obtain from manufacturer. 


also cultivated corn planted stubble 
residue using standard tractor mounted row- 
crop cultivator. For first cultivation, small disk 
operating next the crop row were set 
“throw out.” Behind the disks distance am- 
ple clear the stubble residue, 12-inch sweeps 
destroyed weeds and moved much soil the 
row the size the plants would permit. 
Broad sweeps the rear tool bar the tractor 
worked the center area between crop rows. For 
later cultivations, the disk were reversed 
“throw in” and move much soil the crop 
row needed cover weeds. None the 
equipment was new especially made for stub- 
ble mulch farming. 

These comments are made, not decry the 
efforts inventive minds, nor belittle the need 
for new machines and attachments. sug- 
gested, however, that first investigate, try 
out, and adapt, possible, equipment already 
available. Let’s make capital what has gone 
before. doing so, may save considerable 
time, effort, materials, and reduce the cash in- 
vestment needed for equipment carry new 
farming practices. 


The Biology Soil Structure 


MR. Bacteriologist the Research 
the Soil Conservation Service. 
working cooperation with the Nebraska Agricul- 
tural Experiment Station and located Lincoln, 


SOIL STRUCTURE has in- 
fluence soil erosion, water intake, and crop 
growth. Although dispersed compact soil 
has low infiltration rate, stable, granulated 
soil will permit rapid water intake, drainage, 
aeration, and beneficial microbial activity. Crops 
respond fertilizers applied aerated, drained 
and granulated soils. Among the most effective 
aids good management maintaining im- 
proving granulation are microorganisms and 
their decomposition products. 


THE 


Growing plants and microorganisms consti- 
tute the living phase the soil. are living 
and non-living bacteria, viruses, phages, fungi, 
algae, protozoa, earthworms, nematodes, and in- 
sects. These organisms have numerous enzy- 
matic systems which are capable producing 
available nutrients for the growing plants 
breaking down some the com- 
pounds the soil. 

Physically, good soil made about 
five per cent organic and per cent inorganic 
materials weight. The influence that the 
small amount organic matter most soils 
exerts out proportion its weight and 
more directly related the volume occupies. 
This organic fraction the soil made 
plant and animal remains all stages decom- 
position. Chemically composed sugars, 
starches, celluloses, proteins, lignins, vitamins, 
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pigments, fats, oils, and myriads compounds 
all sorts configurations and combinations. 
The mineral portion the soil made 
sand, silt, and clay mixture different com- 
binations make specifically clay, silt loam, 
soil some other texture. The chemical ele- 
ments the inorganic fraction are com 
largely oxides, silicates, and phosphates, 
calcium, potassium, magnesium, etc., and the 
number compounds ranges into the hundreds. 
Usually the sand, silt, and clay the soil 
not remain individual particles but become or- 
ganized into groups, which are called aggregates 
structural units. These structural units are 
formed largely physical forces such wet- 
ting and drying freezing and thawing. They 
may various sizes and shapes and the 
same soil may follow definite pattern. They 
are united chemical, physical, and biological 
forces. They are held together specifically 
materials such silica, clays, iron oxides, and 
constituents organic matter. The latter in- 
clude plant roots, soil organisms various types, 
and organic cements resins, gums, waxes, fats, 


all organic matter will stabilize 


example, some organic constituents, such ‘as 


sugars, not stabilize soil granules. The sugar 
can transformed into microbial tissue and de- 
composition products which are highly effective 
soil stabilization. Only the fats, waxes, lig- 
nins, oils, proteins, resins, certain decomposition 
products bacteria, and fungal filaments have 
direct stabilizing effect (7), shown Table 
and Figure These organic substances sta- 
bilize the platy, granular units formed 
processes wetting drying and freezing 
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STABILITY. 
Substances added 0.5% 1.0% 2.0% 
drops per 0.1 gm. soil* 

None 

Waxes and fats 13.4 53.5 
Carbohydrates 4.2 
Hemicelluloses 4.2 
9.1 17.0 24.7 


*Number water drops falling cm. required wash 
0.1-gm. soil lump through mesh screen. The 
organic compounds were applied lumps Peorian loess 
(devoid organic substances) equal concentrations 
0.5, 1.0, and 2.0 per cent. 


Particles organic matter such cellulose 
are without direct effect soil structure, but 
transformed into effective stabilizing 
agents soil organisms. Some decomposition 
products ate more effective than others. 
many instances they are non-wetting agents and 
stabilize the soil this 

Some these organic compounds such lig- 
nins, resins, and oils are proving effective 
solving specific soil stabilization problems (6). 
Vigorous research will continue find and de- 
velop new substances for use under diverse con- 
ditions. 

INFLUENCE STRUCTURE ORGANISMS 

microorganisms need avail- 
able moisture help them hasten the decay 
residues and producing available nutrients 
from soil organic matter for plant growth. Their 
requirements differ and vary over wide range. 
Some, particularly fungi, may carry the de- 
composition process low moisture content 
humidity. All need soil structure that 
permeable air and water, that holds sufficient 
water for plant and microbial growth, and per- 
mits the excess drain away.. flooded soil 
will create conditions favorable for the growth 
anaerobic organisms (12). These organisms 
take oxygen away from nitrates, sulphates, and 
other essential oxygenated compounds. 

Soil structure may improved decaying 
organic matter which will increase water infiltra- 
tion. experimental orchard the Uni- 


versity California Citrus Experiment Station, 
Riverside, California, rates infiltration 
irrigation water were found vary widely ac- 


cording soil treatment (9). Incorporation 


organic matter, either cover crop ma- 
nure, greatly increased the rate water infiltra- 
tion over the untreated. The increase the in- 
filtration rate was related the amount 
organic matter used. 

Microbial Activity.—Since organisms survive 
under range conditions, microorganisms 
can live under some variations soil structure. 
However, all individual microbial processes 
responsive soil structure changes. Various 
biological processes such nitrification, azofica- 
tion, nitrogen fixation, ammonification, and pro- 
duction available phosphorus and sulfur are 
influenced soil conditions. Biological proc- 
esses should the soil rate sufficient 
supply nutrients for crop needs, conserve 
much organic matter and maintain 
desirable structure. 

Organic Matter all culti- 
vated farmed soils, microbial activity has been 
speeded that the soil organic matter dis- 
appears more rapid rate than accumu- 
lates. The addition fresh organic matter does 
not keep pace with the loss decomposition. 
The increased microbial activity which liberates 


and causes plants grow better also 


hastens the deterioration the soil structure 
organic matter loss. soil condition per- 
mitting slow growth microorganisms and 
low rate oxidation the soil organic matter 
conserves fertility, although the low nutrient 
development reduces crop growth. 

Microbial Environment.—In the soil, organ- 
isms may grouped from nutritional and en- 
vironmental standpoint—such those that re- 
quire atmospheric oxygen, certain temperature 
condition, specific types food. 

Some groups microorganisms require free 
oxygen; others need only combined oxygen. Thus 
soil aeration plays important role their ac- 
tivities. Nitrification, for example, aerobic 
process. Denitrification anaerobic process. 
wet and puddled soils nitrates may re- 
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Soil structure developed fungi. Left, untreated Peorian loess. Right, Peorian loess which the 
fungi had been greatly stimulated. 


duced and lost gaseous nitrogen. Soils 
good tilth with adequate fertility reserves may 
produce nitrates abundantly. The degree soil 
and the arrangement and compac- 
tion the granules play important role 
soil aeration, water infiltration, and drainage. 
When soil conditions are favorable, micro- 
organisms take oxygen from the air. When con- 
ditions become unfavorable, through poor soil 
structure excessive moisture, the organisms 
the combined oxygen the nitrates, sul- 
phates, other compounds. This microbial ac- 
tivity may render the soil unfavorable for plant 
generally true that some types mi- 
crobial activity, beneficial, neutral, harmful 
crop growth, will take place regardless the 
maintain those soil conditions that will stimulate 
beneficial microbial activities. Hoffer (4) 
showed that with conditions unfavorable soil 
structure corn did not respond either light 
heavy fertilizer applications the field. With 
good soil structure, increases yields 


bushels per acre were obtained. believed that 
unfavorable biological activity resulted re- 
duced soil condition. soil structure promoting 
beneficial microbial activity can maintained 
proper tillage, drainage, residue management, 
and fertilization. 

Soil Conditions.—Tillage wet soil 
may cause puddling, with the loss structure. 
Conditions that are more favorable for anaero- 
bic than for aerobic bacteria soon develop. 
wet, anaerobic soil response fertilizers may 
slight. Drainage, loosening the soil, 
allowing dry out will reduce the growth 
anaerobes and increase the aerobes. Under 
aerobic conditions the crop will respond fer- 
tilizers. 

Microorganisms produce substances toxic 
each other. For instance, penicillin produced 


fungi. These toxic substances may readily. 


destroyed microorganisms aerated soil. 
Under other soil conditions, such with poor 
drainage, excessive moisture, anaerobic condi- 
tions, they may persist. Crop growth may 
retarded. The maintenance favorable 
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physical condition insurance that those bac- 
predominate which perform many 
beneficial functions the soil. 

Wetting and Drying.—Wetting and drying 
the soil greatly increases microbial activity. 
Therefore, soil structure influences the 
rapidity wetting drying influences the rate 
microbial activity. 

Drying the soil causes the soil flora 
change spore stage into inactive form. 
result, microbial activity drops low 
level. When the soil rewet, with other condi- 
tions favorable, the organisms into vegeta- 
tive stage. Microbial activity resumed 
higher level. The organisms multiply rapid 
rate, until food exhaustion some other factor 
limits their activities. The increased microbial 
activity results the liberation carbon diox- 


ide and mineral constituents, such nitrates, 


phosphates, and potassium salts. 


Breazeale and McGeorge (2) showed that 
puddling the soil reduced nitrification. This 
turn decreased the growth tomato plants. 


When grown soil with poor structure, they 


were stunted, yellow, and abnormal appear- 
ance, indicating low nitrification rate. To- 
mato plants grown soil with good structure 
were normal vigor. Nitrification supplied 
ample available nitrification 
should encouraged the soil. 

Myers and Myers (8) concluded that the fa- 
vorable effects legumes upon subsequent 
small grain yields may largely because 
their effect soil structure rather than their 
influence the available nitrogen the soil. 

the end 6-year period there was 
straight-line relationship between soil aggrega- 
tion and onion yields, the Rhode Island Ex- 
periment Station, shown Ryansiewicz (11). 

Ohio (3) non-fertilized plots the av- 
erage yield sugar beets was 6.9 tons per acre 
for 6-year period. The application 300 
pounds per acre 2-12-6 the row showed 
increase from fertilization. Other fertilizer ap- 


plications produced significant increase 


yields. When this land was fertilized with ma- 


nure, which improved the soil structure and 
supplied plant food, highly significant increases 
yield were obtained. 


Sor 


biologist’s viewpoint soil structure may 
different from the viewpoint the engineer, 
chemist, soil physicist. Ultimately, the final 
objective all, through tillage, agronomic, 
chemical, physical treatment the soil, 
obtain the best crop growth minimum effort 
—with good yields, the proper vitamin, min- 
eral, protein, and.carbohydrate content. 

Organic matter not indispensable soil 
structure. However, does aid structure 
maintenance under most conditions. increases 
infiltration and aeration, and improves the gen- 
eral soil conditions. loessial subsoil devoid 
organic matter, with proper fertilization, will 
grow crops. But needs some tillage give 
adequate aeration for essential microbial activity 
and plant growth. will erode and gully 
rapidly. 

Microorganisms decomposition 
products stabilize soil structure. They improve 
soil They develop physical and chem- 
ical condition the soil that favors beneficial 
biological action. 

Productive soils with good structure can 
maintained certain cropping and management 
practices, shown Table For ex- 
ample, manures and crop residues are utilized 
the fullest extent, the conservation soil and 
water, nutrients residues, and organic matter 
will more easily accomplished. 

Continuous cropping the land with corn 
will cause rapid loss soil aggregation. How- 


aggregation greater 
than 0.25 mm. 


Cropping Treatment 


ever, certain crops such grass will maintain 
improve the soil structure (Figure 2). The 
liberal use manure and crop residues will help 
great deal maintain the soil good physi- 
cal condition. 

Tillage the land proper moisture con- 
tent desirable keep from destroying the 
present structure. Tillage wet soil will de- 
stroy the granules and many the beneficial 
effects obtained other management methods. 

There are certain chemical compounds that 
can applied small areas for stabilizing the 
soil. Lignins, resins, and other substances have 
been used successfully local areas for stabiliz- 
ing the soil and increasing water intake. the 
present time most these substances have 

Organisms and their metabolic products are 

active the formation and stabilization soil 


structure, they play greater role 
stabilization than formation. good soil 
structure essential for the smooth integration 
and performance the multi-groups organ- 
isms the soil. The beneficial organisms decay 
plant and animal residues, liberate plant nu- 
trients, and 
substances. deterioration soil structure re- 
sults suppressing the activities the bene- 
ficial groups and promoting the growth mi- 
crobial groups that render nutrients unavailable. 
unfavorable plant root medium soon devel- 
ops under anaerobic conditions. 

Soil structure affects plant growth numer- 
ous ways. For example, increases water 
and drainage. has direct effect plant 
growth, such root penetration, aeration, 
anchorage. influences biological activity such 
nitrogen fixation, nitrification, organic 

(Continued page 100) 


Figure Land will increase microbial activity and improve soil granulation. However, much 
this granulation will disappear few years under cultivation. 
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ECOLOGICAL LAND USE 

(Continued from page 66) 
like the dry-farming grain areas. big, 
intricate task that doubt its effective solu- 
tion whole the individual sovereign gov- 
ernments now existence. Their view gen- 

erally too nearsighted. 

While did not begin this discussion with 
any idea making plea for world govern- 


ment, shall end that way. Ecological 


use could long way toward solving political 
problems, providing assurance for period, 
least, enough food, clothing, fuel and shel- 
ter for everyone. Ecological land use therefore 
place the long-term program any inter- 
national organization. 
Discussion 

Most the discussion was occupied with 
elaboration the details the speakers’ theses, 
the give and take with members the audi- 
ence two points were made which seemed worthy 
emphasis. 

Dr. Leonard Carmichael not 
enough credit had been given the activities 


the National Resources Planning Board 


its attempts solve the problems raised the 
speakers. 

Dr. Karl Sax emphasized 
sorts checks which operate control the 
growth rates populations. “Malthus main- 
tained that population could controlled 
either positive checks (war, famine, and dis- 
ease) preventive checks (control the 
birth rate). The United States has averted ex- 
cessive population pressure partly greater 
production, but primarily the adoption the 
Malthusian preventive checks. Without pre- 
ventive checks there can hope decent 
life any country.” 

Dr. Graham has given excellent descrip- 
tion the complicated interrelationships which 
exist when attempt manipulate that part 
the biological community which appears 
above ground. Because the time limit 


imposed him, was not able discuss 
equally complex society plants and animals 
which live the upper inches the earth’s 
surface. Since possible that shall wish 
later symposium elaborate other aspects 
the problem land use more detail, may 
this time interest merely suggest the 
content discussion which should have 
liked include this evening, had time per- 
mitted. 

The subject, the soil biocenose, not 
unfamiliar. There group en- 
thusiasts this country who are raising 
question whether not there too much 
use mineral fertilizers and grievous lack 
attention the conservation the organic 
content the soil. For own part, agree 
with Dr. Ackerman that conservation the 
humus exceedingly important—the agitation 
not all smoke and flame. 

Coming from study the forest 
soils, convinced that the nature and 
amount organic matter the soil determine 


the kind organisms that inhabit it. know 


that the biotic activity the soil exceed- 
ingly great importance the maintenance 
healthy forest community. believe that these 
organisms are the links which bind together the 
community plants not only forest soils but 
also all untilled soils. Virtanen has shown 
that even tilled soils there are “associate in- 
fluences” between different species plants. 
may visualize the reaction thus: Consider 
plant one species and plant another. 
With plant are the organisms its rhizosphere 
and with the organisms its 
Rhizosphere, its etymology implies, 

“sphere influence” the root. Connecting 
plants and have the mutualistic effects 


between the groups organisms— 


anisms 


(Continued page 102) 


the New World, modern bench terraces are being tried tropical slopes 

near Las Ochenta, Puerto Rico. Planting ridges are being made hand 

provide drainage. The photograph, Robert Davis, from the Soil 
Conservation Service. 
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SEASONALLY ORY (WET) 


TROPICAL 


Distribution natural types agricultural land 
Ecological Land Use. Journal Soil 


AGRICULTURAL 
TYPES 


45% 
LANOS 18% 10% 
TROPICS 13% 20% 
ANOS 


(Ackerman, Edward The Geographic Meaning 
Water Conservation, 1:63-76, 1946). 


Old world care the land has shaped amazing pattern ancient fields 
bench-terraced the slopes Lebanon valley. Dr. Lowdermilk, 
Assistant Chief the Soil Conservation Service, was the photographer. 
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DR. FIRMAN BEAR, one the Nation’s out- 

Soils, College Agriculture, Rutgers University, 
New Brunswick, New Jersey. editor Soil 


Science past president the Soil Science So- 


MYSTICISM the mother many the 
popular concepts about soils. She holds high 
place the loyalties those who find ex- 
pedient worship her shrine. interna- 
tional cult her followers now cluttering 
the literature with mixture facts and fan- 
cies about organic matter. These are cleverly 
interwoven make difficult know where 
one leaves off and the other begins. 

Liebig explored this subject century ago 
and formulated new concept plant nutri- 
tion. His predecessors had contended that or- 
ganic matter was the food plants. Liebig 
said that: “The crops oni field diminish in- 


ciety 


crease exact proportion the diminution 


increase the mineral substances conveyed 
manure.” 


Now 


The validity this concept has been verified 
many plant-physiology Perfect 
plants are being grown nutrient solutions 

the complete absence organic matter. Soil-less 
plant culture now being practiced large 
field scale. consists dissolving the neces- 
sary mineral salts water and allowing this 
water flow through beds gravel, sand, 
cinders that are used provide standing room. 
Plants produced this manner are equal size 
and fruitfulness those grown soil. 
seems safe predict that any lack nutri- 
tional quality that may found normal 
Plants that grown without soil can rem- 


The Real Values Soil Organic Matter 


FIRMAN BEAR 


edied the addition some mineral element 
the nutrient solution. 

Fertile soils contain great variety mineral 
elements. Some these are value plants 
and animals, some plants only, and some 
only animals. and cobalt are 
standing examples those that appear 
more importance animals than plants. 
remedy for any deficiency such elements 
found feeding their mineral salts directly 
the animals concerned. 


plant had brain, that brain would have 
concern whatever with the needs animals. 
Crops that have enjoyed luxurious growth often 
afford very poor nourishment for animals. The 
may lie poisonous alkaloids that 
were produced within the plant. may the 
result toxic mineral elements that were accu- 
mulated the plant. may due lack 
baance the organic mineral 
the plant. Or, previously indicated, 
may arise from deficiency some element 
that required the consuming animal and 
not the plant 
The composition given species plant 
far from constant. varies between wide 


range values for each constituent, 


organic mjneral. For example, the potassium 
content experimental alfalfa fell from over 
per cent less than per cent with successive 
harvests (table while its content calcium 
and magnesium was increasing equivalent 
amount. 

Consideration the mineral composition 
plants has led for afield from soil organic 
matter, but not without purpose. organic 
matter not the food plants, what its 


TABLE 

First and Crops Alfalfa Grown Soils 

Soil First Crop Eighth Crop 
Penn 126 198 134 188 


value the soil? The point remembered 
that one can grow perfect plants without 
either soil organic matter. But this does not 
argue against encouraging greater attention 
both the soil and its content organic matter 
farming practice. What are aiming 
separate facts from fancies that can 
proceed intelligently consideration the 
many perplexing problems soil conservation. 


Orcanic 


now generally agreed that organic mat- 
result its presence the soil, has value be- 
cause: 


(1) serves food for various types 


desirable soil microorganisms. 


(2) supplies essential elements for re-use 
succeeding 

(3) aids improving the physical qual- 
ities soils. 

(4) Its presence living dead material 
the soil aids the control 
erosion wind and water. 


(5) mulch form increases water intake, 
reduces water loss, lowers soil tempera- 


ture. 


Many other more less obscure may 
assigned organic matter. The possibility 
exists that plant-stimulating hormones are re- 
leased during its decay. Farmers are impressed 
that has crop-insurance value, both getting 


young seedlings through the soil crust and 
protecting plants against various other adver- 
sities this point the scientist sees “through 
glass darkly” but tremendous possibilities pre- 


sent themselves the untrammeled imagination 


the charlatan. 


Maintain Orcanic 

own soil organic matter goes 
back years. For some time controversy 
had been under way the relative merits 
manure and chemical fertilizers. Finally Charles 
Thorne, Director the Ohio Agricultural 
Experiment Station, pointed the 74-year aver- 
age yield 34.5 bushels wheat per acre pro- 
duced plot the Rothamsted Experi- 
mental Farm England. That plot had 
received anything but chemical fertilizers. That 
the highest longtime authenticated yield 
wheat known. plot alongside that had been 
manured every year lacked bushel per acre 
reaching that yield. 

first contribution the subject soil 
organic matter was published, 1916 
bulletin from the West Virginia Agricultural 
Experiment Station. dealt with the residual 
effects fertilizers. developed from 
some the data that publication con- 
tained table 


TABLE 
Effect Fertilizers 15-Year Accumulation 
Organic Matter 
Fertilizers Total Produce Guueats Matter 
Applied in 15 years in Soil at End 
Treatment Soils Tons per Acre per Acre per Acre 
fertilizer None 40,960 42.800 
Complete 117,910 60,800 
Complete fertilizer 
and lime 120,605 49,000 
Manure and 152,400 65,000 


*Two and one-half tons burned lime. 

During the years that preceded the sam- 
pling the soil the land had grown cultiv- 
ated, small-grain, legume, and timothy 
crops. All these had been harvested and 
removed from the land. the use tons 


had been tripled. special importance this 

discussion, however, the 40-per cent increase 
the organic-matter content the plow depth 
soil this fertilized area. 

Somewhat higher yields were produced and 
more organic matter was accumulated the 
-use 190 tons manure than from tons 
fertilizer. This expected, since the 
manure supplied much larger amounts nitro- 
gen and mineral elements than the fertilizer. 
Most the organic matter the manure was 
used soil microorganisms. The extra or- 
ganic matter found the soil that area was 
largely that derived from the larger crops pro- 
duced the manure. Thus the higher the 
yield the greater the amount roots and other 
crop residues that were available for 
under. 

Applications lime increased crop yields 
the expense part the organic matter. 
result its use the soil microorganisms 
were stimulated much greater activity. Nev- 
ertheless the limed soil still contzined much 
more organic matter than that which had re- 
ceived lime. 


The data revealed close correlation between 
the carbon and nitrogen content the soil 
the several plots. The C:N ratio was approxi- 
mately question arose whether 
one could save carbon adding extra nitrogen 
the soil. study designed find the answer 
was undertaken, 1930, one students 
the Ohio State University. this test 
materials having wide range C:N 
ratios were used such amounts supply 
4000 pounds carbon per million pounds soil. 
Ammonium nitrate was added adjust the 
C:N ratios these materials 10:1, 5:1, and 
1:1. the end 12-month period the 
amounts carbon the were 

The differences are but they are 
tant. They show that can saved 


Som 


the total acre yield dry 


TABLE 
Content Soils Year Follow- 


ing Addition 4000 Pounds Carbon per Acre 
Pounds Carbon per 2,000,000 Pounds Soil 
C:N C:N 
10:1 5:1 
Average 18,490 18,490 
16,360 16,360 16,360 
Gain organic 2,130 2,130 


*The factor from organic matter approximately 


adding available highly carbonaceous 


materials when they are worked into the soil. 

1940 began work the New Jersey 
Agricultural Experiment Station. many 
weeks had passed two phases organic- 
matter controversy were brought .to atten- 
tion. One had with the diversity 
opinion organic matter the part the 
various members the station other 
out the need for the development 
better organic-matter program for the vegetable- 
growing areas South Jersey. 


The controversy resulted the 


seven soil and plant specialists 


formulate statement organic matter. 
These men found possible agree the 
wording circular the subject, but their 
personal interpretation what that circular 
said were wide variance. Some idea the 
divergence opinion may gained from the 
following concepts that were expressed the 
several individuals: 

(1) matter not essential con- 
stituent 

(2) Well-rotted material more ef- 
fective than crude organic matter for 
working into the soil. 

(3) The chief value cover crop lies 
its roots. They hold the soil place, 
produce drainage channels, and aid 

(4) Young, green cover crops meet all the 
requirements for plowing-under purposes. 


(5) Mature forms organic matter are 
preferred because they are high 
decay-resistent lignin. 

(6) For each soil there fixed organic- 

matter level that cannot materially 
raised. 

(7) The natural organic-matter content 
any soil can raised higher level 
the adoption suitable cropping 


program. 
These concepts are not far apart they 


seem. All these men were agreed the 
importance having soils contain much or- 


ganic matter could accumu- 


lated. The disagreement was primarily two 
points: (1) how much expense can one afford 
supplying extra amounts soil organic 
matter, and (2) should the aim for fresh 
material for the more mature type? 


Loams 


elaborate experiment was undertaken 
throw light these questions. involved 
organic-matter systems each replicated times 
two very different soil types. some cases 
the organic matter was merely winter cover 
crop that was plowed under early the follow- 


ing spring. others extra organic matter 
added the soil the rate tons dry 
matter per acre annually. third group con- 
sisted taking one year off four grow 
organic matter incorporate into the soil. 
Finally, crop-rotation consisting 
two years hay grain crops and two years 
cultivated crops were employed. The indi- 
cator crops were snapbeans and carrots. These 
grown succession each year, ex- 
cept for those cases which the pro 
vented 

date, the only measurements made have 
been those crop yields and the organic-matter 
content the soil. From the data thus ob- 
tained few cases have been chosen for pre- 
sentation table 


The essential points noted this table 


cent more organic matter than the 
sandy loam. 

Crop refuse and young green rye had great- 
value for raising crop yields increas- 
ing soil organic matter. 

Corn stalks and peach-tree clippings were 
much greater value Sassafras loam than 
Collington sandy loam. 
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TABLE 


Effect Various Organic- Matter Programs Crops and 
Five-Year Total Yields and Amounts Soil Organic Matter 


Organic-Matter System Collington Sandy Loam Sassafras Loam 
Beans Carrots O.M. Beans Carrots 
gm. gm. gm. gm. 
Lowest Yielders 
Refuse removed—no cover 1.13 7085 4921 7811 10,751 
Refuse soil—no cover 1.13 7446 6430 2.16 8086 11,222 
soil—rye cover 8049 8644 2.21, 8463 
Highest Yielders 
cover 2.17 8785 8855 2.91 9325 11,556 
Corn 1.31 8116 9150 2.26 10049 14,302 


refuse left soil and rye grown all cases. 


Sassafras loam maintained about per 


The Effect Cropping Systems the 


Winter Population Earthworms 
HENRY HOPP AND HOMER 


HOPP and HOMER HOPKINS are 
soil conservationists the Erosion Control Practices 
Division the Soil Conservation Service and are 
located the USDA Research Center, Beltsville, 
Maryland. The authors gratefully acknowledge the 


aggregate 


EARTHWORMS are present many 
cultural soils. They have various chemical and 
physical effects, which are thought in- 
vestigators considerable significance for 
11, 12, 13, 14, 15, 16, 17, 18). 
populations vaty under different conditions (2, 

Recent statements, emanating from 
practical farmers, claim that the earthworm 


population the topsoil can modified 


farming practices. The validity such 
has not heretofore been determined. order 
cast light this hypothesis, earthworm counts 
were made late winter 1945, the crop 
rotation plots the Maryland Agricultural 
periment Station, College Park, Maryland. 
Since earthworms are effective the formation 
water-stable aggregates (8), the aggregation 
the soil these plots was also determined. 


The rotation plots were established 1940 
Sassafras loam soil. They measured 
feet each and occupied total area 
approximately one acre. Various cropping sys- 
tems were represented, including 2-year rota- 
tions and continuous cropping cultivated 
crops, drilled crops, and sod crops. Thirty-six 
these plots were sampled. Some them 


parenthesis refer Literature Cited. 


were duplicate treatments parts 
the area. 


Earthworm counts were made twice inter- 


month. The first counts were made 


between February and 27, the second be- 
tween March and 26. The counts were made 


cores soil extracted means steel core 


samplers. Two samplers were used, one 6.6 
inches and the other 8.0 inches, inside diameter. 
Four cores were taken each plot with the 
smaller sampler, and three cores with the 
larger sampler. The total areas sampled per 
plot were 136.9 and 150.9 square inches, respec- 
tively. Both samplers extracted the soil 
depth inches, roughly the plow layer. 

Soil samples from depth about 
inches were taken from the plots March 22. 
Each sample was composite from several loca- 
tions the plot. The samples were dried, 
crushed lightly, and sieved obtain 
aggregates, 3-5 mm. diameter. The proportion. 
these aggregates that did not break down into 
particles smaller than mm. when gently agi- 
tated water for minutes was determined. 
After correcting for gravel, the remainder was 
recorded water-stable aggregation. This pro- 
cedure modification that described 
Yoder (19). 


The number and weight earthworms, and 
the soil aggregation are given for each plot 
Table For convenience examining the data, 
the results major cropping systems are sum- 
marized Tables and 

Annual cropping systems are compared 
Table Soil cropped continuously corn 
the lowest earthworm population, and the low- 
est aggregation. This land was the 
spring and cultivated during the summer. Both 


Cover time Plot Number Weight 
Cropping variations sampling numbers (Thousands) (Pounds) (Percent) 
Continuous corn? Stover removed fall Corn stubble 
Stover left, turned under B18 
under spring 
Continuous soybeans cut for hay; disked 109 104 
for hay (drilled)? seeded ryegrass fall, 
Continuous soybeans Soybeans combined for grain; Soybean 
under spring surface 
combined for grain; 
residue disced in; cheat grass Cheat grass B13 
planted fall and plowed winter cover 155 124 
under 
com! 
residue disced in; rye planted Rye winter 106 136 
fall and plowed under cover 259 247 
spring 
Continuous winter straw removed, idle dur- Wheat winter 150 111 
grain ing et; plowed fall H20 326 159 
‘or wheat 
Wheat, straw left; lespedeza Wheat winter 288 126 
summer, not harvested; 419 490 
stra > lespe- 
deza harvested Barley winter 392 173 
for hay; alternately cover 506 308 


year for 

man spring 

Barley, removed; 
disced for soybean-sorghum Barley winter 379 212 
silage; disced fall for cover 
ley; manured spring 


2-year rotation year rotation: corn, stover Wheat winter 
year rotation: wheat; 
timothy and red clover, not Sod 
cut 
year rotation: wheat; 274 300 
sweet clover and lespedeza, Sod 524 434 
not cut 
252 266 


value the average samplings, one February and the other March. 
2Land prepared spring plowing, dragging harrowing. 
4 . A 


the earthworm population and the soil aggrega- 
tion were higher the non-cultivated plots that 
were grown drill rows. 

Continuous cropping with drilled soybeans re- 
sulted somewhat more favorable conditions 
for earthworms and better aggregation. Re- 
moving all the top growth for hay and 
D1) was less beneficial than returning the resi- 
due combining the soil B14, D3, 
D4). The most favorable conditions for earth- 
worms soybean cropping were obtained 
plots where the residue was left the surface 
mulch for the winter. The earthworms 
these plots were practically numerous 
sod land. 

Continuous winter grain was also relatively 
favorable for earthworms. This was true even 
the winter-grain plots which summer 
legume followed the grain. Little difference re- 
sulted whether the summer legume was left un- 
harvested (H4, H17) was removed (H9 
H12). However, removing all top growth from 
winter-grain plots and leaving the land idle over 
summer was somewhat less beneficial earth- 
worms (H1, H20). 

Continuous sods, the whole, favored large 
earthworm populations. 
(B1, contained more earthworms than les- 
plots (B8, B10), and orchard grass 
plots contained more timothy. 


TION Various Crop- 
PING SYSTEMS. 
worms per acre Soil 


Annual Plan Number Weight 


Soil aggregation paralleled the earthworm 
population fairly closely for the major 
ping systems, shown Table However, 
among plots with similar cropping systems, 
were often large aggregation differences. These 


did not correlate with the number 


earthworms, either. Variations soil texture 
and the topographic position individual 
plots appeared cause least some these 
discrepancies aggregation. 

The changes earthworm population 
result rotating corn, winter grain, and hay 
crops were marked. Table shows that the 


TION RELATION Corn 


Cropping Crop time 
system sampling 


peracre 
Number Weight 
(Thousands) 


ing wheat 


earthworm population the winter following 
the row crop year was lower annual row 
cropping than the 2-year rotation. After the 
second year the 2-year rotation, the earth- 
worm population was several times greater than 
after the first year. Soil aggregation was sus- 
tained higher level the 2-year 
After the corn year, aggregation was higher 
than annual row cropping, while after the 
hay year, aggregation was lower than con- 
tinuous 


Discussion 


The most important fact revealed 
study that winter earthworm populations 
high permanent sod can maintained 
cropped land management methods. 
Winter grain-summer legume cropping appeared 
especially favorable for earthworms. 

Under continuous sod, the winter earthworm 


population was several hundred thousand per 


Corn None, win- 
cover 
following 
Hay, follow- 
Drilled soybeans for hay 
Drilled soybeans for grain; 
residue turned in for win- 7 
ter cover 148 
Drilled soybeans for grain; 
residue left 332 337 
Winter grain, idle during 
238 135 
grain, legume during 
Legume 342 306 


acre. This population was approximately main- 
tained: (a) continuous winter grain-summer 
legume plots, (b) soybean plots that were 
surface mulched over winter with the combine 
residue, and (c) the hay plots the rota- 
tions. The winter earthworm population was 
markedly less than that sod (a) contin- 
uous corn plots, (b) corn plots the rotations, 
and (c) soybean plots that were not mulched. 
Turning sod, green manure, crop residue 
did not prevent the reduction earthworms. 

interesting note that the cropping sys- 
tems with low earthworm populations were as- 


sociated with early spring plowing plow- 


the time land normally prepared for 


corn). This reduction was apparently avoided 
the land covered with surface mulch 
soybean residue during the fall and winter. 
the other hand, soil disturbance the late 
spring (after the winter-grain harvest) did not 
cause reduction the number earthworms. 
This was true even the plots that were 
cropped rather heavily the summer, such 


those which crops silage hay were 


after the winter grain was harvested. 
point that should probably emphasized 


that these counts were made only one sea- 


son the year and only one location. Be- 


fore generalizing too broadly these findings, 


further studies would desirable other loca- 


tions and other seasons the year. 
Whether the maintenance the earthworm 
population actually has beneficial effect 
crop yields still remains unanswered ques- 
tion, despite considerable previous work. The 
answering this question would now seem 
rather urgent, view the present finding 
that earthworm populations can influenced 


markedly cropping practice. 


Earthworm counts and soil-aggregation tests 
were made the late winter crop-rotation 


plots the Maryland Agricultural Experiment 
Station, College Park, Maryland. Earthworm 


populations and soil aggregation varied widely 
with the cropping systems. Continuous corn, 


with without green-manuring, resulted the 
smallest average earthworm population. Con- 
tinuous drilled soybeans, when harvested for 
hay, resulted somewhat larger number 
earthworms. When the soybean grain only was 
removed, and when the residue was 


the surface, the earthworm population 


was still higher. ‘Continuous winter-grain 
ping was especially favorable maintenance 
earthworms. When legume hay was grown 
the summer following the winter grain, earth- 
worm counts high those continuous sods 
were obtained. the rotation plots, the earth- 
worm population following corn varied inversely 
with the frequency the corn year. the sec- 
ond year 2-year rotation, earthworms were 
abundant continuous sod. Soil aggrega- 
tion was closely correlated with earthworm pop- 
ulations the annual cropping systems. the 
where row and sod crops were alter- 
nated, aggregation was higher than annual 
row cropping, but lower than continuous sods. 
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Soil Conservationists for All the World 


MR. HULL soil conservationist long experi- 
ence who has worked throughout the United States 
years charge the trainin foreign 
students for the Soil Conservation 


WHEN PEARL HARBOR the 
world and America entered World War 
many countries found that the ocean lanes for 
the shipping food stuffs had suddenly be- 
nonexistent. Most countries then had 
mainly their own agriculture for feeding 
their people. importing nations this became 
vital problem. was then that these coun- 
tries, after taking stock their resources, found 
that erosion had taken great deal their 
good soil down the seas. They realized with 
shock that was time something done im- 
mediately stop this waste, rebuild their 
agriculture, and feed their people. They had 

own for years that soil and, therefore, ag- 
Production and income, were being 

The people most nations had thought there 
was plenty time attend the saving 
their soil. The Latin America 
seemed time enough But time would 
not wait; the losses action the ele- 


food shortage, more and more coun- 
tries are looking the United States for help 


eight years preceding Pearl Harbor, had 
become the world leader matters soil and 


ice began experiment the training Latin 
American technicians the methods soil and 
water conservation. During the next eighteen 
months, agricultural 

from thirteen countries Central and South 
America spent twelve months each with the 
Service. (Figure 3.) The training finally 
worked out consisted work-while-learning 
courses. Owing language difficulties each 
trainee remained Washington for about four 
weeks for intensive training English. 
was then sent the field join one the 
conservation survey parties for six 
weeks two months. Here became mem- 


and conservation surveys and how 
classify the land found it. dug holes 


trainees should never 
greatly hindered their acquisition of. English. 
Following this period with the surveyors 
trainee was placed with farm-planning unit. 
Here remained for six months. With 
this unit learned how make farm plans; 
how plan, layout and establish the various 
practices, how put publicity 
campaigns; and most all, learned the way 
life the average United States farmer. 
His second period training was located 
that the crops, topography, soils, climate 
would have some similarity his own country. 
very seldom possible obtain exact paral- 
lels with other countries even this great land 
ours. grow coffee, chocolate, cocoa- 
nuts and few other crops native the tropical 
countries from which these men 


During the subsequent two months the trainee 


HULL 
this close association with Soil 
Service technicians his English improved mark- 
edly. was also foun 
farming went right on; 
much soil slipped away and was gone 
(Figures and 2.) Since the end these 
countries have found that drastic action neces- 
the United States Agricul- 
ture, through the 


Figure 1—Destroyed crop field near Tlaxcala, Mexi- 
co, exemplifies erosion throughout Latin 
America. 


receives training and observes other conserva- 
tion practices, often where the topography and 


agronomic conditions differ from those 


first two locations. Before leaving the second 
location the trainee must able work with 
the farmer ranch operator and make com- 
plete farm ranch plan. must also able 
establish the necessary conservation practices. 
From each location, visits different experi- 
ment stations observe the work and the results 
that may special value the agriculture 
his country. 

The final month his fellowship spent 
Washington. Here writes report thesis 
his training and outlines the problems his 
country and what plans can made for the 
conservation its lands and people. 

Some minor changes have been made this 
method training since the first group came 
1942 and 1943, but basically the method has 
been found successful. 

Upon completion the year’s training the 
technician returns his home country take 
his place its agriculture and help its im- 
provement the techniques soil and water 


conservation which learned the United 


States. The selection the technicians who 


formed this first class trainees was very 
fully made. This program was part the 
good will policy the United States. pros- 
pectus was written covering the training 
given the Soil Conservation Service with 
specifications the qualifications necessary 
for technician become acceptable. The ac- 
tual selection was made committee each 
country, made representative from the 
United States Foreign Office, the local Ministry 
Agriculture and the Agricultural University. 
The acceptance rejection candidate was 
the prerogative the Soil Conservation Service 
Washington. One important stipulation 
the qualifications—and this has proved 
paramount—is that the applicant must the 
employ his government, professor the 
university, the employ some corporation 
fostering agriculture and working with farmers. 
was also agreed that upon the completion 
his training and upon return his native coun- 
try the trainee employed work further 
soil and moisture conservation. Only one the 
number trained has failed this latter condi- 
tion. 

The first group twenty-five trainees, 
well much smaller group received each year, 
were furnished transportation from their home 


Figure Central American hillsides produce 
poor corn yields and result disastrous loss 


topsoil. 


4 


Washington and return. They were also given 
small amount for actual subsistence while 
the United States. These costs are part 
the good will policy the United States. 
Two years after the first class completed 
training survey the results showed that the 
men had, nearly every case, been advanced 
higher rank their home countries. Some were 


Figure 3—First group Latin American trainees 


made heads new divisions which their govern- 
ment created apply conservation measures 
the farms. this time the success this train- 
ing was becoming known far beyond the can- 


Latin America. Inquiries were received 


from several countries the possibility 
their nationals receiving this training without 
(Continued page 94) 


soil conservation study the United 1942- 
43. Front row, right: Jose Manuel Chile; Rodrigo Orellana, Ecua- 
dor; Ricardo Leon Manzo. Mexico; Quevedo, Argentine; Arturo Fernandez, Costa Rica. Second 
row, left right: Alfredo Antonelli, Paraguay; Fe-nando 

Emilio Zamudio, Mexico. Third row. left 
Mario Baracco, Peru; Javier Paredes, Paulo Melo. Brazil; 
guay. Back row, left right: Ricardo Jahn, 
Anthony Lespes, Haiti; Arturo Somoza, Argentine; 


yan, Peru; Gonzalo Moreno, Ecuador; 
William Hull. USA; Jose Suarez, Chile; 
Andrade, México; Jader Rezende, Brazil; 
Carlos Fynn, Uru- 
Lucio Garcia. Cuba; Silvino Batista, Brazil; 
Humberto Ortega, Mexico. 


Program the First Annual Meeting the Soil Conservation 
America 


The program presentation the first 


Evening Session 


annual meeting the Soil Conservation So- 630 P.M. Dinner Meeting 
Chairman: 


ciety America, which follows, will held 
the Morrison Hotel, Chicago, 


THURSDAY, DECEMBER 
Morning Session 
9:30 A.M. Call Order 
Musser, President and Presiding 
Officer. 


10:00 A.M. General Session 
Chairman: Young, Field Representa- 
tive, office the Secretary, Depart- 
ment Agriculture. 
Paper: Conservation Our Democ- 
racy,” Byrd, President, University 
Maryland. 
Reviewers: Wilson, Federal Extension 
Service; Arthur Moore, Editor, Chicago, 


12:00 Luncheon 


Afternoon Session 


1:00 P.M. “The Science Soil Conservation” 
Round Table “Its Foundation, Develop- 
ment, and Scope.” 

Panel Leader: Yoder, Ohio Uni- 
versity. 
sity; Case, University Illinois; 
Bailey, University Minnesota; 
Finnell and Norton, Soil Con- 
Service; Benson, Thomp- 
son Farms, Indiana. 


3:15 Round Table II: Understand- 
ing and 
Chairman: Bliss, Iowa State College. 
Panel Leader: Kirk Editor, Des 
Moines, Iowa. 
Members: McArthur, State Assoc. 
Soil Conservation District Supervisors, 
Gaffney, C.; Kenneth Chalmers, Soil Con- 
servation Service; Steavenson, St. 
Louis Chamber Commerce; The Very 
Reverend George Hildner, Missouri; 
Ramsower, Ohio State University. 
Nickell, Department Instruc- 
tion, Illinois. 


Charles Brannan, Assistant Sec- 
retary, Department Agriculture, 
“Review the Founder’s Work Leading 
Creation the Society.” 

Founder’s Address: “Soil 
Our World Ahead,” Bennett, 
Soil Conservation Service. 

Business Meeting: Society Officers Presiding. 


FRIDAY, DECEMBER 
Morning Session 


8:30 A.M. Technical Phases Soil and 


Conservation. 
Firman Bear, Rutgers Uni- 


“Crop Land,” Grover Brown, Soil Conser- 


vation Service. 
Land,” Allred, Soil Conser- 
vation Service. 


Clyde, Soil Conser- 


vation Service. 
Warren Chase, University 


12:15 P.M. Meeting 


Chairman: Fred Case Com- 
pany, Racine, Wisconsin. 

President’s Address: Musser, 
kee, Wisconsin. 


Election Officers. 


Afternoon Session 


2:45 P.M. Round Table “The Science 


Soil Conservation Its Application.” 
Van Dersal, Soil Conser- 


Panel Leader: Bailey, Soil Conserva- 
tion Service. 

Alex Gale, Director, St. Joe 
River Soil Conservation District, Michigan; 
Lyle, Federal Office Extension; Her- 
schel Hecker, Soil Conservation 
Mundie, Extension Service, 
ginia; Woodman, Soil Conservation 
Service; Thomas Schmidt, Farmers Home 


4:30 P.M. Adjournment 


From the President 


SOIL conservationists from all over the West- 


ern Hemisphere will meet Chicago, Decem- 


ber and 13, the first annual meeting 
the Soil Conservation Society America. The 
will provide for the 
entire membership discuss objectives, accom- 
and plans for the year“ahead. 

forward the science soil and water conserva- 
tion and maintain and develop the standards 
the science. This has been the fundamental 
premise planning the program for the first 
annual meeting. 

During the first day, the development and 
scope the science will highlighted. The 
broad, over-all picture soil and water con- 
servation and its implication the affairs 
the world will explored. 

important feature the discussion will 
revolve around the proper understanding and 
universal acceptance the conservation soil 


and water resources. The membership will 


into the contributions that related fields are 
making this comparatively new science. 
think all will immensely interested 


hear some the Nation’s outstanding conserva- 


tionists relate and describe how the various fields 
fit into and support the science soil and water 


conservation. 

deal with matters pertaining the science 
soil conservation its application. 
discussion this subject has been arranged. 

This will the first opportunity for the en- 
membership discuss and participate 

the business affairs the Society. 

The fact that our membership and technical 
contributions stem from all types professions 
telated the science soil and water con- 
servation particular significance. Biologists 
and foresters, engineers and agronomists, soils 
technicians and economists, and many other 


technical and professional workers have com- 


mon cause and purpose the objective our 
society—the advancement the science soil 
and water conservation. Each and every 
fession can make contribution the objectives 
which have been set forth. The membership 
the Society has the responsibility paving the 
way for the part all concerned 
attaining these objectives. 

hope this meeting will afford the basis for 
consideration our future program. Although 
time does not permit formal discussion the 
future program during the meeting, 
will opportunity for further thought and 
informal discussion. Although the technical 
phases the sciences soil and water con- 
servation are paramount their importance, 
think should never lose sight the fact 
that conservation soil and water more than 
technical knowledge; philosophy—a way 
life. For this reason imperative that 
consider ways and means creating under- 
standing the part all people regarding the 
importance its intelligent use. 

During the business portion the meeting, 
officers the Society will nominated and 
elected. The constitution and by-laws provide 
that candidates for office shall made nom- 


from the floor. The officers shall then 


proxy may given person entitled 
vote. Proxies should properly witnessed and 
submitted the Secretary for verification the 
right the Person vote the annual meet- 

The committee has done excellent 
job—they have secured outstanding talent and 
provided for interesting discussions. The suc- 
cess our first annual meeting rests with the 
interest and participation its membership. 


SOIL CONSERVATIONISTS 
(Continued from page 

expense the United States. was then de- 
cided that other countries which were benefiting 
from this training, provided the Soil Conser- 
vation Service and other bureaus the govern- 
ment, should bear some all the expenses 
their trainees. 

Beginning 1944, scholarships were awarded 
which carried grant funds. The selection 
the trainees still carried out much before. 
The financial backing these trainees might 
from another government, corporation, 
educational other foundation, from pri- 
vate sources. But whatever the source the 
trainees’ support, the type training will the 
same for the trainees financed the United 
1946, the Soil Conservation Service has trained, 
has now training, agricultural techni- 
cians from countries, from Latin America 
and nations Europe, Asia, Africa and Aus- 
tralia. these men have received finan- 
cial assistance from the United States and 
have been supported other means. There are 
now pending applications from countries 
for this training, and not one the scholarships 
issued these applications receive any 
financial assistance from the United States. 

The accepted and trained with the 

Soil Conservation Service are all mature men 
who have had, since graduating from their re- 
spective universities, several years experience 
agricultural work their home lands. 
undergraduate student, one who has just 
from his college, accepted. There 
are not excluded, however, agriculturists the 
employ corporations whose. main fields lie 
agriculture—such fertilizer companies, imple- 
‘ment manufacturers, etc. fact, there have 
been successful trainees from each these in- 
dustries. One large plantation owner South 
American Republic requested that his son 
trained that could apply soil and moisture 
his plantation and increase its pro- 
duction. This trainee proved the 
best. 


The several countries consider that this train- 
ing increases technicians value. For- 
mer trainees now hold such positions their 
home lands as: State Secretary Agriculture, 
Chiefs bureaus divisions, Heads depart- 
ments, full professors agricultural colleges, 
Heads research stations, Inspectors agri- 
culture and many other important positions, all 
having with the advancement soil and 
moisture conservation. 

addition the foreign technicians trained 
the Soil Conservation Service, the number 
official visitors has increased tremendously since 


_the war’s end. These visitors come here ac- 


quire some special knowledge obtain 
quick overall picture the work the Service. 
Tours, long short, are arranged for these 
people. Within the past six months, extended 
tours have been arranged for and out 
the Director Experiment Stations and his 
assistant from the Belgian Congo; the Director 
Publicity the Soil Conservation Depart- 
ment the Union South Africa; directors 
seven cooperatives from Palestine; directors 
agriculture from two Australian provinces; 
nine technicians from the Netherlands East In- 
dies; five technicians from the State Sao 
Paulo, Brazil, the directors agriculture from 
two Indian provinces, and many These 
men were all sent their respective govern- 
ments the Soil Conservation Service ob- 
tain knowledge ways and means better 
their own agriculture through and water 
conservation. 

Several countries have recently passed legisla- 
tion for the advancement soil and water con- 
servation and its legal status being promoted 
number governments. has taken many 
centuries—since prebiblical times down the 
present—for the world learn that the 
ful methods agriculture and the mistreatment 
the soil must stop the world survive. 
The keen interest shown many countries 
the world this training technicians indi- 
cates that progress under way halting the 
devastation soil erosion through careless land 


use. . 


; 


Conservation Needs Educational 
and Organizational Drive 


BLISS Extension Agriculturist for the Agri- 
cultural Extension Service, Iowa State College 
Agriculture, Ames, Iowa. This article presents his 
views the need for and aggressive educational ef- 
fort interest everyone soil conservation. 


FIFTY YEARS ago Professor Shaler 
Harvard University discussing the dangers 
soil erosion soil erosion cannot 
prevented must look forward time 
—remote may be, yet clearly discernible— 
when our kind wasted its inheritance, 
will fade from the earth because the ruin 
has accomplished.” 

Professor Shaler might have stated this 
way—if through careless cultivation and 
management the soil steadily continue 
lose more fertile soil than nature can rebuild 
only matter time until mankind will 
perish from the earth. 

exaggeration say that soil. conser- 
vation one the paramount long time prob- 
lems confronting us. Our strength nation, 
fact our very existence, will depend some 
future time how well succeed solving 
it. 

agricultural state such Iowa, soil 
conservation very special immediate im- 
portance. Soil conservation ‘greatest 
long time economic problem. Soil fertility 
far our greatest natural resource. are 
all, both city and country, largely dependent 
upon it. succeed maintaining the soil 
our well being over long period time will 
assured. continue permit the soil 
deteriorate will only matter time 
until Iowa land will become barren. 

Iowa have been especially favored. 
Nature has given very rich and productive 
soil. took millions years build the rich 


BLISS 


soils should the settled policy 


all our people guard zealously this heritage 
soil resources and hand full wealth 
and productiveness those who follow. 

How well have preserved our soil re- 
This year completes 100 years time 
since Iowa became state. well 
review briefly our stewardship trusteeship 
the soil. Certainly can boast astronomical 
figures the production and live- 
stock. This has been particularly true the 
war years during which time Iowa farmers ren-. 
dered great patriotic service the war effort. 
But just certainly can also state 
nomical figures the story our soil losses. Sev- 
eral years ago our soil scientists estimated that 


billion tons topsoil had been lost Iowa 


through erosion since the state was brought un- 
der cultivation. This amount soil 
almost beyond the imagination. 

There good reason believe that soil 
sion has gone faster during the past three 
years any other three consecutive years 
our history. This because the large 
amount land under cultivation meet war 
food demands and also because torrential 
planting time when the ground was bare 
and unprotected. The resultant loss soil 


been appalling. During the heavy dashing 


rains corn planting time two years ago was 
estimated that Iowa lost 150 million tons 
soil within two weeks. 

Anyone who will take the trouble 
through the hilly and rolling parts Iowa and 
carefully observe what has taken place re- 
gard soil will realize the impor- 
tance soil conservation. Such trip will 
reveal farm after farm beginning show yel- 
low the slopes. This means that the top 


layer rich productive soil largely gone. 
means that such fields will become increas- 
ingly less less productive unless effective 
erosion control practices are developed. The 


farmer who farms them will have less spend 


and the merchant who supplies him with goods 
will make fewer and smaller sales. Erosion 
the farms results almost immediately loss 


trade towns and cities. 


But there another very important reason 
while all are directly interested main- 
taining the fertility Iowa soils. There 
ever increasing mass evidence support the 
proposition that animal health largely de- 
pendent upon soil health. short, the soils 
that are sad and thin and sickly, produce ani- 
mals that are also sad and thin and sickly. 
There seems little doubt but what 
this true. 

then follows that the people who eat the 
animals, grains and vegetables that are produced 
thin, eroded and sickly soils are also much 
more likely sickly and subject the in- 
roads disease. This based the assump- 
tion that are literally what eat. this 
true what then could more important for 
the immediate welfare our people than im- 
prove the fertility and health the soil? What 
could more important than the job not only 


saving the fertility our present soil 


building all our soils high state 


and fertility. 


used think that poor people and poor 
soil just naturally got together because they 
were both poor. more correct say that 


people became poor because they were living 


and eating the products thin, eroded, sickly 
soil. such cases they did not get the nutri- 


ents they needed for strong healthy bodies and 


became weak and ill like the land which 
they lived. 

Thus both from the long range economic 
standpoint and from the immediate human wel- 
fare standpoint, all are deeply concerned 
about the soil. does not matter where 


live. all have the same deep concern about 


soil. The child the city who eats food shipped 
from poor sickly land the same danger 
there danger, the child living the 
land. During the past year have had many 
discussions this state about the inadequacy 
our state institutions take care the 
sick, the deranged and the criminal elements 
our population. Yet not have many 
more people living Iowa than had forty 
years ago. Can that the incidence 
ness, crime and insanity the increase? And 
so, what due? Perhaps what people 
eat and the soil which grown has some- 


thing with this situation. This probability 


Towa has already suffered terribly from soil 
losses. now have abandoned land. now 
have sick land. Thus far our efforts soil 
conservation have been wholly inadequate. 
Farmers planting corn, beans and other 
cultivated crops and down hills. Such 
system made order for carrying soil away 
from the field the creek the river and later 
the Gulf Mexico. Under such system 
cultivation each cultivator shovel makes 
the water and soil faster 
rate. 

Planting corn and other inter-tilled crops 
the contour has made some progress. But the 
crops planted still very 
small. Planting inter-tilled crops around the 
hill instead and down the hill would save 
millions tons Iowa soil each year and 
would also increase the yield crops. 
have the necessary information save our soils. 
know what do. For more than years 
our Experiment Stations and the United States 
Department Agriculture have been gathering 
information, and available for use. 

also have the organization machinery. 
Each Iowa county has county extension di- 
rector and county farm bureau which also 
the countv extension educational organization 
all parts the county. Some seventy- 
Iowa counties have soil conservation dis- 


tricts. The United States Soil Conservation 
(Continued page 


Notes and Communications. 


Dear Sir: 

think the first issue your ex- 
tremely creditable. has the right stuff 
and—more important and more has 
the right tone. 

Lorp 
Editor, The Land 
Bel Air, 


Dear Sir: 

enjoyed reading the first issue the 
The style different than most profes- 
sional journals, and too, the feature articles were 
all interesting and especially instructive those 

The Book Review section was welcomed. Keep 
this going because often miss knowing about 
publications, for they are not otherwise 
called our attention. 

The Pictorial section will interest me. 
Good pictures tell more than words about how 


soil conservation work being carried 


other parts the world. 

the field’ are interested knowing. 
more about new practical conservation ideas and 
under what conditions they are succeeding 
other parts the country; also the latest infor- 
mation about the science soil and water con- 
This extremely important and 
should further developed the 

Frances 
District Conservationist 
Pittsburgh, Pennsylvania 


Dear Sir: 

and large, the first issue the 
looks very good me. like your editorial 
statements the purpose the 
and the Society. sure recognize difficul- 
ties under which you men were working try- 


set the first issue, both kinds and 


amounts material use. feel that com- 


from the membership should encour- 
and should find important place the 


magazine. Dr. Bennett’s article splendid. 
think can from there the develop- 
ment the science, showing how actually 
develop the program land use and soil con- 
servation scientifically and each 
acre land. think future issues can well deal 
that vein. The flood control and drainage 
articles were both good. Again drainage, irri- 
gation, and flood control, think can develop 
step step the approach soil 


President 
Milwaukee, Wisconsin 


Hats off the new Journat! does 
credit our Society and our editors. 
small produte magazine which 
sternly professional without being stuffy. 
like its looks, its substance, and its promise 
values come. 

Editor, Soil Conservation 
Washington, 


Report Changes Address 


YOU failed get the number 
the because change ad- 
dress, know some one who did not receive 
his copy, correct address sent immediately 
Christ, Secretary-Treasurer, Soil Con- 
Portland Oregon, may assure delivery the 
next issue. necessary that any change 
address reported promptly. 


Dear 


Congratulations, Mr. your edi- 
ning. 

present most the readers the Jour- 
NAL are probably employees the Soil Conser- 
vation However, belief that 
circulation increases more 
ers representing allied fields will read the Jour- 
Therefore, order better promote and 
advance all phases the conservation 
and water resources, the subject matter needs 
sufficiently varied reach many conservation 
interests. 

important that articles appearing the 
Journat -are not all written professional 
Soil Conservation Service employees. And above 
all, avoid over-abundance highly technical 


papers. Several the Journals published 


other societies have long since passed through the 
“mania for technical articles.’ 

firmly convinced that the soil conserva- 
tion district approach the most efficient me- 


dium through which the various phases all 


conservation activities can effected. For the 


first time the history our country have 


means which all conservation activities can 
coordinated into one program. This makes 
possible for land owners receive efficient 
on-the-ground assistance with any conservation 
problem. convictions concerning this be- 


came more firmly cemented during the recent 
American Forestry Congress when numerous 


men, all prominent the field forest con- 
servation, voiced their opinion that the best 


method providing sound forestry 


ment program small woodland owners 
through locally organized soil conservation dis- 

strongly urge that future matter 
the cover all fields conservation 
that concern land owners. Woodland manage- 
ment, relates the science soil and 
water highly important. 

Hess, 
Public Relations 
Glatfelter Co. 


EDITORIAL 
(Continued from page 54) 


order bring members the Society 
something what has been done these pred- 


ecessors with whom most are less 


than the contemporary names much before 
us, the proposes carry reviews and 
analyses classical work our field. you 
have interest what one these men has 
propriate for the pages. you 
wish book one them once wrote, 


can profitably use comprehen- 
synopsis it, with interpretation 
historical significance and its influence 


ern soil conservation. Let the 
medium for the best past well current 
thought. 


WINTER POPULATION 
EARTHWORMS 


(Continued from page 88) 


11, A., Jacobson. 1944. The 
49: 


12. Powers, and Bollen, The chemical 
and nature certain forest soils. Soil Sci. 


13. Puh, Beneficial influence earth- 
worms some properties the soil. Sci. 


14. 1936. The function the calciferous 
glands earthworms. Jour. Exp. Biol. 13:279-297. 


15. Russell, Edward John. 1909. The effect earthworms 
soil Jour. Agr. Sci. (Pe. 
1924. The influence earthworms 


Stockli, Studien uber den Einfluss des Re- 
genwurmes auf die Beschaffenheit des Bodens. Landw. 


| 
Wollny, 1890. Untersuchungen uber die Beein- 
flussung der der Ackerkrume durch die 
Tatigkeit der Regenwurmer. Forsch. auf 
losses. Jour. Amer. Soc. Agron. 28:337-351. 


Things are 


The Farmall System— the Farmall 


tors and the broad range 
Deering Farmall equipment—has gone 
long way toward making farm work 
easier and more profitable. 


But much more 


Self-Propelled Combines... One-Man 
Pickup Hay Balers eee Mechanical Cotton 
Spreaders for Fluid Manure 


Farmall Cub Tractors and Tools... 


Green Hay Choppers Power Loaders 
Smaller Balers, Combines, Corn 


Sugar Beet Home Freezers 

These new products are being 
for American farmers International 
Harvester engineering and productive 


Many these machines will not 


ready for many months come. All them 
are dependent plant capecity and 
availability men and materials. 

Your point contact with the new 
equipment that coming your Inter- 
national Harvester Dealer. Keep close 
touch with him. 


HARVESTER COMPANY 


180 Michigan Avenve Chicage 


_ING THE 


Fight Soll 


being prac- 
ticed more and more rec- 
ommended soil conservation 


Farmall Tractor and Equip- 
ment designed for FARM- 


- 
j ¢ ; 


SOIL ORGANIC 
(Continued from page 84) 


The percentage organic matter 
the soil was less importance than its 


nature. 


Plants responded soil differences that were 
not detected the chemist. 


the Collington sandy loam carrot yields 


were raised per cent turning under crop 
refuse, additional per cent turning 
under rye, and further per cent adding 

the Sassafras loam the increases carrot 
yields from turning under crop refuse and rye 
were nil, but cornstalks raised the yield 


per cent. 


conclusions about soil organic matter are 
somewhat follows: 

Inorganic fertilizers are highly effective 
agents for increasing the amount organic 
matter soils. 

The organic-matter problem readily solved 
when rotation with sod crop practiced and 
lime and fertilizers are applied 
amounts. 

Excessive loss matter can pre- 
vented adding extra nitrogen straw, corn- 
stalks, and similar materials that are low this 
element. 

Fresh green organic matter more value 
sandy soil than heavy one. 

Crude types organic matter are more 


value heavy soil than sandy one. 


Soil organic matter little value 
sand cultures which plants are fed con- 
tinuously with nutrient solutions. 

the intermediate loam types than either 


the lighter and heavier types. 
The effectiveness sod and cover crops 


agents for preventing erosion self-evident. 
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BIOLOGY SOIL STRUCTURE 
(Continued from page 75) 


matter decay. good structure holds mini- 
mum the processes anaerobic microorganisms, 
such the reduction sulfates nitrates 


forms unavailable toxic the plants. 
desirable soil structure can maintained 
following rotation including sod crop, 


and frequent use manures and crop. 
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the Missouri tershed 


here Exhibit the case against soil erosion, test tube filled with 


HANDBOOK 
Have What Takes 
Contour and 
Prepared 


engineers cooperation 
with the Soil Conservation 


may obtain copy without 
charge from your local 
dealer, 


water from the mud-swollen Missouri River. There unmistakable evidence 
the %-inch layer fertile silt which has settled the bottom this glass tube. 
Here sample the 100,000,000 tons topeoil swept away every 
year this one river alone. When spring and summer rains begin, the Mis- 
sediment load jumps from 10,000 3,000,000 tons day. the top- 
soil equivalent 100-acre farm every five 


the Missouri watershed needs “eaves troughs” terraces and contour strips 
control runoff water. Allis-Chalmers co-operating with soil conservation en- 
gineers demonstrating tractor methods terracing with moldboard and 
plows, strip cropping, constructing ponds, waterways and reservoirs. 

All these operations can done with regular home-owned equipment. 
Costly graders and heavy crawler tractors are longer required. 


holding rain water the slopes, modern tractor plows are providing life-giv- 


ing moisture crops and healing the cancerous erosion eating into our farmlands. 


Something can and being done about it. Like almost every farming 


saving measures with 
ular farm equipment. You 
y * 


. 


CONSERVATION EDUCATION 
(Continued from page 96) 
Service has soils technicians. The Triple has 


money pay for soil conservation practices. 


What the program lacks the 
ment the educational and organizational drive 
get everyone—farmers—schools—city people 
—all interested soil conservation. This edu- 


_cational job falls largely the Extension Serv- 


ice. But Extension needs help every county 
the state able mobilize all the 
fotces back this all important 
job soil conservation. Now that the war 


over the State should take aggressive lead 


this matter and make the necessary funds 
available give extra help. This the course 
wisdom and farsighted statesmanship. 

Let not forget that soil erosion Iowa’s 
paramount economic problem. Let not for- 
get that there close relationship between 
soil and people; between soil health and the 
people’s health. are primarily what 
eat. One the best ways develop strong 
resourceful people provide them with nu- 
tritious food. This can only done the 
soil itself strong and healthful. This the 


great objective soil conservation. 


ECOLOGICAL LAND USE 
(Continued from page 76) 

explain such reactions call upon the 
antibiotic effects between the organisms the 
thizosphere—the fungi and the bacteria—as 
yet little understood. ‘this need not 


all. also have deal with the fact that 


many plants are .not self-sufficient, they are 


this mean that just 


man must obtain certain amino acids eating 


the substance other animals, like man- 


many plants must derive certain essential 


accessory growth substances from other plants 


with which they grow close association. 
many grades such mutualistic ef- 


fects can only suggested making this 


curt statement without more matter 


fact, any enlargement upon this statement 


must. unfortunately. altogether too much 


plants nature concerned, are now 
exactly where the science nutrition was when 
dietitians talked only carbohydrates, fats, pro- 
teins and calories. 

the plant community they are 
agriculture, probable that natural foods 
may deficient nutritional substances 


protective value (the vitamins). inappro- 


priate agriculture mean such cul- 
tural methods may injure the organisms 
which form thar portion the community 
characteristic the root zone; forest soils. 
this may easily brought about too liberal 
use commercial fertilizer. The same may 
true, and there some evidence for it, tilled 

the same token, for vigorous, healthy 
forest community, must consider the soil 


developed. 

The questions growing out the problems 
have just examined, all too briefly, are 
little importance. There are some who think 
that the problems here envisaged are possibly 
even more critical—socially and politically, na- 
tionally and internationally—than the questions 
public policy raised the emergent technol- 
ogy energy derived from the fission the 
atomic nucleus. 


For large percentage the world’s 
population went undernourished before the war 
matter consistent and deliberate policy 


and spite food surpluses certain regions. 


the same time neglected soil erosion ravaged 
many rich acres another way and neither 
ter nor forest resources were properly conserved. 

Science knows how solve the most 


problems war presented. 
That science could readily solve the cancer, 


circulatory disease, and the world food prob- 
lem, properly organized and financed, goes 


saying. Easiest these solve the 


last requires only the application scien- 


knowledge alteady the hands econ- 


omists, agriculturalists, and experts nutrition. 


Terraces 


tobe 


Pd 


almost entirely from the upper side, like 


the New York Diversion Terrace illus- 


the left; from both sides, 


like the Texas Level Terrace, also illus- 
trated, the Power Grader, with 
its reversible blade and exclusive All- 
Wheel Drive and All-Wheel Steer, gets 
the job done with maximum speed and 
efficiency. The bulldozer attachment 


used excellent advantage wherever 


terrace lines are crossed small gullies, 
and has many other time and labor- 


addition almost every terracing outfit. 
Millions acres the United 


already been anchored effectively 


against erosion. are moving ahead, 


_and the modern Power Grader play- 


ing important role conquering the 
time element. would ‘welcome the 
opportunity tell you more about 
many uses Soil and Water Conserva- 
tion. 


COMPANY 


illinois, U.S.A. 


JOB 
done 
¢ 
ROAD 


& 


fast America adopts soil conservation 
measures depends mainly how well and 
how widely the merits and rewards conserva- 
tion are sold. Only when the idea sold the 
point arousing action does conservation come 
reality. 

This Company believes selling good idea 
showing how equipment can used put the 
idea into practice. Such selling gets action, not 
merely academic acceptance. Hence the promo- 
tional and educational activities this Company 
seek sell the USE tractors and implements 
for making conservation improvements and for 
farming conservation methods. 


Case advertising has urged soil conservation mea- 


CONSERVATION 
Calls for Selling 


sures well-rounded program advanced 
farm practices. Case has prepared series 
full-color sound movies, plus parallel series 
attractively printed educational booklets and 
charts promoting these practices. All are freely 
available any who can put them 
use. 

Some the subjects are pond building, contour 
farming, terracing with moldboard and one-way 
disk plows; also the production high-protein 
hay which paves the way for grassland farming 
and soil-saving rotations. You are invited send 
for sample booklets and for full information 
films, posters, and other educational material. 


Case Co., Racine, Wis. 
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